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1-1 rurp««« 

1.1 AotCrlaatl 

*« Ifeaaaa 

Ilatarlaal aaa l^r— *4 
Ac a*i aial liluaia a af tka BaAlatlaa latatatanr 

W • if»if iaaat MMtnr«rSM 1.5 

#»: fataatlalltiaa af ImtiM 999 * 

*4 faf***tlaa af t-*35 Witk MM* tfM 

, aai OnmM Cyalatraa 1*4 

v (1) Birir *f* 1*4 

(2) Dlffiaalttaa 

*« BlMtVMMfMtl* •afftratlaa 

fltom 111 laaaajrah at Batfealagr 1«$ 

lea**** at It a — Vaivtralta* !•$ 

ftata*, Mar 19^9 l«f 



flJaa^dPJdat 4k 0^ JBIa^AflP JJJ^P ^B^BaVaaJVQ8aV3liaaY^Efli 

1- 1 OaaKlaatiaa af fetalis* Prtpraaa t«l 

2- 1 . Uairaralt/ af Ctalifarala foatraat 2«1 

lagatlatfa** wita tha ttaiiaralt/ af 

Oaliiaml* a%l 

*» Ararlalasa af «m laatvaat a«t 

a* Maialataattaa af tha Cantvaat f,*; 

2*9 *wa»a*aa taataaa Oafyamtla* laatraat a»i 

a« Vafatiatlau 2,1 

K Itarlalaaa af tha tfastraat a.i 

#• A*atalatf*tla» af tka Oaatraat 2.4 
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t4» Bma Balroroi*/ O«»traot 

a* Bogotlatloaa with Broaa Balioro'ltf 
b* froViolfloo of Mm Ooatraot 
Adtalalotratioa «f tha ««rttaoa 

t»5. *hao Sophia* UaiToroitjr *■* faWtaa Bftivortity 



*• Bogatlaftinoi vltk Johoo Bopkiao TfeiTortitj 
•a* furtao Gallon 1% . 

fc« Ffwrlolana of 4o Coatoaoto 

a* Jiaftalotratioa 'of tho Catmk 
t«4 Bi*»mp Koaafe Soafcootor laboratory 

t*7 FhUIUk •% tha tfclrorolty of California 

a« laiat Jag at ttart «f Ooatraot i 
* *. Boa raalUtloo 0«i«mM 

t-B faollltUf at OHwr tltoo 

a* Biota thlioroltr 

b, Jbhao BapM** tfetronlty 

raraao Bairorottr 

2-9 .. Gooto of Boaaaroh 

t»lB Frooautiaao for oaourifc/ 

MX Safoty 

SMtHS 1 •» FFfTtTPAL BF lP.f M W 
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3*1 fltaaoral Boooriptloa aaa 

a* Alpha X Bavlpaont 

W Blta BfaipBOat 

Alpha n 

•« Alpha XXX 
•' fa lhaaaaaatal Soooaroa 

aoaol Statin 
b» fhla Bovlpaoat 
•* tf««i»l hagaota 

nonoi li • comical ksiajcb 



b»l ooaoral Dotariptlaa aaa Blotorjr 

a a« Soopa , 
W Soooaroa Oravpo 
••. Xafomatloa Arailablo 

U»B froparatioa of Charga Bator lal 

■ ~ ^a__ "* ' >* • ■ « 

a«, Typoo 

b., Brtrwohlorldo Staaloo 
Or Othor ftoiioo 



■aaataty af VMta talaa fra 8p«»tr»gr«fk 

^^i^^t^np ^aN J^m^ 
a* flnnvi 

¥• l w i i w y fraa Alpha ItMivvm 
aaaavary firm BW» taaka 

fltnaral 
»• lata f tailaa 

Baaavwy tfraai» fro* falti* 
laaaraiy M* Fraaarfttiaa «f 7la*l Fra4h»« 

b. Aaalyaia 

0«xrartla» «f laylakac f*a« Urtarlal 
MaaiaaX iMMtvH aa« »afa% FraiU* 



%Mtm 5 • OKIAVXUtXOV aid flMOIIM. 

Biatrial 
a* OfpaitottM 

»• lay Kmaail 
9a Ira ratty af Callfarala 

Geapoaitlaa 
a* Org awlw tlo 

a* Aaalataaaa ta flMflM lutMi Oaraaratlfla 
1) Aaalataaaa at larkalar 
11 ffaaaafar «f l**aratarr Pa r a— tm l 
3) Aaalataaaa at T-lt 
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1. latradnatlaa. fha rraaldaat af tha Uaitad Stataa, aaiar tha 
mr faaara lata, authorised roaoarah f or tha Biootraaafaatla Plaat* 
tha yarpoaa af tha Haa tiiaayntla lasoarah Fragrda «u ta abtala la 
• abort tbai tho teal* lafaraatiaa aoodo* ta balld aad oparata a plaat 
f#r ttftrftting 9«230* Ami if rtMftrtfc tea latin*** H* ffcjnlatl 

paring aa* roaafarlag oharga aatorlal* Moat of tha physical raaoarah aaaV 
tha arlglaal ahaaiaal work aaa parfaraad at tho Oairoralty of California 
. Badiatioa laboratory (UOtt). Oortaia af tha phyaiaal prablaaa aara 
atadlad at tfc# llaotraaagaatia float, Oak Bidga, roaaaasaa* *oat ohoalw 
aal prablaaa aara a tod lad at Br aaa Vairaralty, fardaa BaHraraity, Joktts 
Bopklao Oalraraity and by f mmmh la* taaa Oarporatloa ( HO) at la* 
ahaatar, lav Tark. alootraaagaotia saparatioa af iootopoo It baaad oa 
tha prlaalpla that aa lea doooriboo a oarrod path at it ptoooa thraa£i 
a atgaatla fiold* With a aagnotla flold af ooaataat atroagth tha hoario? 
iaasvill daaorlbo ft aarvasaf loagor radii. Xgatapoo af aa ol oa a a ij ataa# 
thoy dif far la aaaa, aaa t har af a r a ha oollootod aaparataly* Tha prlaalpaj 
aaa ip aa o t roaairod la a aaaraa af loaa, a aagaat ta aapply tha fiald. a 
aallaatar for tha aoparatod laaa* aaa aa ovaaaatod taak ta aaataia tha 
aauraa, aallaatar, aa* laa path* Maah oaxlllary aaa aaatral aquipxaat 
la alaa raaairod* 

!• ft* lailatlaa laboratory at tha Vaiaoroity af Oallfarala aaa 

t 

fanadod ay Dn •# 0. iaaraaaa aad hla aaaaalataa la 193i far aoadaotlag 
avalaar phyaiao raaoarah. Olaaarariaa aada la lurapo aara ▼ariflad by 
Dr. Iaaraaaa and athara and farthar atadlad la tha 37-iaah aad 60-laah 

* 



oyolotrona intontod by hla« Rossaroh thoro prorod that only oortaia 
uranlua atoms oxhlbltod flaaion pro port 1m and indicated that stud loo 
of this nature oould bo aoooloratod if tho so atom oould bo isolated* 
U-235, ono of throo vranim isotopes, undergoes fission with roloaoo 
of treasndous amounts of energy* This phsnoaeaoa was tho subjeot of 
IntenalTS study by phyoloiato all ow tho world* la 1941 Lawrenoo'o 
knowledge of IMM'o Military potentialities resulted la hlo appointaent 



Besearoh Ceunell* Meanwhile, Dr# 1* 0* Hot at. tho ttalwslty of 



Mlanooota suoooodedl la separating alnuto quantltloo of with a 

aaaa apootrograph of hla design, which differ* trm aa earlier Deapstor 



design la deflecting tho iono 60° Instead of 180** Boaot with thee** 
rotioal limitations, Dr« Lawrence aoaotholooa atroTo to oonvinoo tho 
■atlonal Dofonso Reaearoh Council that aa eleetroaagnetie aoparatloa 
pro oo as would work* with UOBL funds tho S7-inoh oyolotroa was con- 
verted to a aass spectrograph and proved tho design by separating a 
taall saaplo of V»33S with-4*, A largor oyolotroa, tho 184-inoh, was 
thoa also converted to a aass spsotrograptu Studioo with this huge 
apparatus froa May 1042 to tho suaasr of 194S oonoluslToly proved tho 
foaslblllty of eleotroaagaatlo aoparatloa* Prior to May 1948, whoa tho 
District offioially took over dirootioa of rosoaroh oontraota, ohoaloal 
studios of intorost to tho olootroaagnotlo proooss woro being oarrlod oa 
at UCBL, Brown University, and a pilot plant of Tennessee Bastnan Corpora 



to hoad a eoaadtteo reporting oa tho aubjoot to tho national Dofonso 



atloa at Boohoster, How York* 




9NTROUE0 
RMATH3N 



1 



2, Oprntiw ArrMue— tatt, la Juaa l9bjT, rHHith far tha alaatra* 
(aatla pr«««w aaa aalafly balag aarriad oa at UOSL aad Broaa BaiYarelb/ 
aadar OiBB aaatraabt* 9m laabattaa Biatrial aa tab! labad llalaoa aith 



thaaa aalrvraititt • Tba Biatrial aantraat ailfc BBBL, aathariaiaf raaaatali 
aark, rtUuntant, aartala aaalafaa baaafita, fataat previa ioaa, retora 
af mnii ararhead, aad atbar dataila aaat lata affaat 1 May 19b3« 1*M 
aaatraat aaa adalaiatarad tajaugb •» •agiaaar at lerkalay« Tba 
ItaMif«t lotto** oontroot proridoo for roootrok, tut lt« prlaoiyol pw» 
▼loloft* o*U for oj»r*tlo* of tte f*H~olio4 ooptiMloa float* thio 
treat «•* signed 7 Juae l9tl3. eff attire 6 Jeaaery 19ttf» Brea* Unirareity** 
MBirMt aaa tekea «T*r fey tba Biatrial oa 1* April l9t£» Xte prorieieea 



•ra similar te taoea of UCRL, exeopt that a* aealsjeaa bntf it faad^eetab* 



liahed* Adaixietratloa of tha Bmt eeatraet aaa first the reiponalbllity 
of aa*ito* Square Area, later of Ohieege Area, ead finally, la Bop t eaj ae r 

a* 

19&, of the Operatieae Offleer of Y«4t» Purdue aad Mm Heekiae Bairer- 
oltloo bogmn otailot of f o ooro*/ aotfcota for tlMi T«12 float la Doowfeo* 
19Ut aad February *9fe5 •* *** reeueet of the T-12 Oeeretieae Off lean the 
mtrnta bad originally beea adalaietered by the Oat Blffualea float 
Operatieae Offloer tad ara eiailar to' ather oeatraeta regerdiag reiaaarea* 
aaat aad pateat prerieleae* they «e eat provide far «a eapieyee beaeflt 
fead or retam af exeeoe overhead* Tha r«««araa faoilitUa la aaa br 



tba BlMtreaAgMtU Prajaat «a 1 Bay I9k3 t abaa tha Dlsbrlab taak arar 
•aaialatratloa af tha aaatraat, laaluata taa 41f ftraab Bairartlbiat of 
Calif oral* built laga, la add it lea ta thaaa la tba 18V>laab araa* All aaa 
aaaatraatlaai aaa daaa la tha 18l*»iaab araa aad aaa inaludad aararal 
baildlag a af taaaarary aonatruatloa* 

"USSIFfH>CeNTROUEO 




13 NUCl£^RlNFORMATION 




Paallltlaa a* Im, Port**, aaA Jama Bapklaa vara aslstlag 
labarftmrla* la tha raapaatlra ahaadatip- baUAlaga,mieh baA *«m r#» 

a aA al aA abara aaaasaarp* 

Oaata af tha raaaarah war* bsra tatallaA ftbaat #19*900,000. af mlab 

arar 90Jf m spaat at OCIU 

Saaarit/ piaamtlma at mNrtk atatieaa mra thas* mil far tha 



Platrlat aaA laalaaaA ft ••mttauaua gmrA ayataa^ alaas lflaat laa af aaa* 
■MlMtltM, a paas ayataa *br aaplapaaa, ui all amtr yw wtow ta 
maara ataaat •••rttgr* *afa amratlag praatlaa ui mmtaaaaaa af 

lafftataiy ftaalAaa* rftaarfta ftt raaaarah iuMlatiMi fear* bam tha r**» 



poaalbUltr •* *h* Platrlat tafaty Offia* aaA tha a«liMtlai Off Imp* 



aaA oparatla* af tha msa amatragraph lar sapavatiaa af 0*839 tnm 0«tJO 
ma parf anal prlaaipallp at HOE* Tha Alpha I pr*ttVp* ma f rata* lag 
aatarlaX «artah*A ta 9*0)1 f-tJJ bf 1 amy lo**. ffeia aqolpamt ma ma* 
far traiaiag f*aa*§ aaa Itataaa Oarparatla* aparatiag paramml* Xaprara* 
mat pragma* baa tha Alpha X mlt ay* valine at ft 25% alghar rata bp 
Jmaarp, 19laV> lata apaatragraph Aaalga ma atailas alaa* tarn af th*** 



fata stadia* mra •antiaaaA at tha Y«22 alta maar Alraatioa af ft OOfX 
ataf f aftar I my 19U5* *»• Alpha n maa apaatragraph, *a laprara* Alpha 

a 

mlt AaalgaaA a* U08L, ma taatai at Y-it 1* tha fall af loi$, AAAlttaaal 

■ 

vara aa thU ualt at V0IL haA iaarmaaA lta pmioatlaa rat* 50% by Oatab** 

■ 1 

I9hk* A *aaararalm pragrm* ta laarmaa pratuatlm is bam Alpb* I aaa 
Alpbft XX ma ataAlaA la 19W*. fha pragma la atlU la pragnUa, aaA auaaaat- 



fal mita hat* bam oparatai. As Alpha ll pragma, t* Jaaraaaa praAaatlaa 
bp laaraaalag aaaraaa aaA aaUaatara ta 18 par mlt*V ma taralafttaA baaaaaa 




Jmyaltal raaaarah. Ami lag with tha Aaalga 




of tho suoooto of tho 0ot Dif fusion Float* Soao fuadaaontol roiooroh 
boo boo* oorrlod out at VCIL to dorolop now Ion oourooo «d now aothodo 
of iootopo •oporatloa* Booio d*oigao for aagaot oad toak oquipaoat 
to bo uood la Alpha 1 $ mi Alpha II, oad Bo to oporotiono woro oil dm* 
up prior to 1 lay 19t*9* Xfcgoaiouo atthodt woro uood to provo thlo do* 
■iga with oaall aodol aagaoto* Mogaotlo *ohiao* to oorroot aagaotio 
flold irroguloritloo wro doolgaod oad tootoA ot TOtto 

Soroatywtao difffcroat oourooo woro doolgaod oad built ot WW* of 
•hot* or *ool«* 1yp*<»+ tour** doolga to ooapliootod by aotorlal fail* 
aroo ot mo toaporaturoo oad roltagoo tofulrod* Iho taoulotor probloa 
hao boom —poo lolly troubloooao* Collootoro bod to bo doolgaod to 
oolloot tho largoot poooiblo fraotioa of V<t 35 oad oithor oaoludo or 
oolloot oopotatoly tho uawoatod iootopoo* fhoir doolga faoo oloo booa 
toapliaotod by aatoriol fmiluro ot tho tomporataroo ottalaod* Or* phlto, 
la aoay latriooto thapos # lo uood la tho oollootor to oolro ooao of 
pfobloao* low olootriool ofaipatat for ooatrol of tho aaoo opootrogropbj 
laoludlag high Toltago rootlfioro* oxporiaoatal olootroalo doriooo* hi0t 
prooltloa po*»r regulator ayotoao, ond ooatrolo far high*woltag* tt**o* 
ioat phoa*aoaa,wao dooigaod at O0BI* lootifioro oopply p*w*r ooaoldor* 
obly la mm of tho powor wood la radio broodooot or othor o tall or 
hlgh»roltago opplloatiaao* Ptwor rogulatofo ooatrol roltagoo to 0#ltfC 
of ororogo* la oatroaoly high raouua lo 0*000 tory laoldo tho aott opoo* 
trograph for oporatioat Bif fuoioa poopo botkod by aoohoaioal puapo woro 
dorolopod by aaaufaoturoro uador tho dirootloa of VOBL* thoo* puppi 
haw* groator oapaolty oad oporato at lowor proooaroo than oay othor 
ooanoro lol -typo puapo* 



^ jjj^J^^J^JJJ^^^ ^MWfcA^i^fc^L jpoo^^^np^^a^ ^ap^ ^p^iflBHHPartBaHa^ ^v4L^afe j^p^IM^ 



paratlaa of charge aatarlal* raaavary af ufaaiaa ffaa 
and ataaaUaaaava solid* , rmnnry of aariahad Material, piaparatloa 
of final pradaat, aad aafaty haaaraa ixnralrad la aaaa af laaaa opara- 
%lo»4a XnittaU r»M*r* la this fU14 «*• «arr J*4 out bf UCBU 9m 
YftaU»t«e* Ititmn Oorpormtio* ni Imi iky Mte oifftiftMttt 

■ f ■ , ■ - 

aontribatioaa* la 19^5 Jalaaj Bapkina aad Purdua Uairawity aaa la tad* 

am* mkm kM. U*. * 

■jr ■■■ . ■ ^ , 

ihaaiatry af araaiwi by 1 lay 19UJ, ttiM vara atlll aaay pfablaaa at 

• • • • • 

to aalvaaW 

fraparatioa af aaarga aatarial haa baaa a prabla* aiaaa taa atari 
af taa prajaatt W1L aad Braaa thiTaralty had daralapad fairly sat* 

>j, : ' . •"' »!• ' ' ' ,jjr 

A^^^^^^JTJ^ y aP^fj^pfcaP^C^alOtt ^ ^BSl^t ^P^^ ^ ^SMr^ aflM^^^aMP^ lajaW^A ^l^aP(atoaWNWa^ 

phaagaaa» aaa aa a raaalt of aaa daata la 19^5 tha aalarlaatAaa aathad 

j, * . . > 

raetadiad* aat aaly by Braaa ffalvaralty 



* » *»*■*»*'•- . 



flaadiakaai^^abaa ^saaaaaa^aaaa^4b4aa^a aaaa^K IBbaaaatfea^a Haaa)^a^a^a^a<t 



tlfUlat f haM« JaMlMA tta*« lUkal MM aUVMttatgafal tf*f taM f ftTlOUt aWtl 
0*4^a?^t4W^- Ca^ ^OJImJ 



lha praalaa af raaararlag tha 9O0 af «al% aaarga aaaarial t valaa 
aamally aaattarad laalaa tha aaaa apaatrograah, haa baaa oaa af 



tha yriaaiaal ahaalaal atoilaa* la alpha tha nmrmtf af aarlahai 

' . * * * 

aatarial frta tha raaalrara aaa aidad by aayparplatiag tha f—irw , 
at T-itk fai Jaaarary af tha aariahad araaiaa froa lata aaaa 

6. * • 

grapha aaa faallltatad by tha uaa af radleaatlva oraaltai. aaat af tha 
lata raaaraty ptadlaa aara aaatlavad at T-lt aftay Oaaaaaar 19ti9# 




iCUSSIR 



■ff io im% oopftrttioa of umita trm tho mth oolutioM «Md la olocn* 
lag tho omo ipootrogropho hM boo» * oonoidoroblo probloaa fmiiiii 
' lytaui Corporttloa dooigaod tho Alpha rooowy oyotea u4 liter th# 
lot* rooorory ft/item* lotted* «f rodvoing ratal mini of nth ool*» 
lUm hero teo» otudiod by ki« m* John* lopklmo Uairoroitioo* All 
••lids 4hioh biiw oo*teaia*tei with woaitstt «uot b# p miutl te ro* 
ooror tte aotal* tho graphite uood 1» tho Mllootero lOMltei mHiu 
30 miltii tti roMrory hM tew dif f iomlt* Ihio probloa hM b#o» 
otedioi V TObmoom BooteM Corporation JohM BopkiM* Mi forte*, 
tat m oatlroly ootiofootery mur teo »•* teo* f ou*d» tho highly 
omriohod uroalm rfMHN4 fro* B#te roooiroro wm% W npmnni te 
VF|| for ohlpMat*. Mm* of teo rtmnh o* thio roprooooolag teo boo* 
4mm by TnMMM Baataaa Carps ration. Analytical rsaaaraa (atoalaa 
ta dataralaa ham aaah uraaiua is praasnt im a alxtara af alaaaata) aaa 
aasay rsaaaraa (atasias ta datamJaa *s ratia of araaitai isstspss) hara 
bssa aarrias sat fir T-lf at TOIL aaa fta tha Taaaaasss.lastaaa Oarparatioa 
laaaarah Slvisiaa* Mathsda far rapU analysis hara baaa daralopsa ahlsa 
Siva c*«* Mtvlta in 20 niautss* Aaaay aaalyaia, fallsaiag gaaa rally taa 
astasia dsrissa by 0» liar, has baaa asvalaps* ts a sick assarasy by 
faaaaaaaa laatnaa Osrpsratisa. aarlaaoa fsss aatsrlal frsa taa Oas 
ftlffnaiaa flanta has baaa aaarsrta* ta aDarga aatarlal aaaaaaafally aftar 

7 

a Taaaaaaaa laataaa esrysiatisa yllat plant atasy* 

•afaty baaara rssaajraa by 00 1L aaa TO baa baaa diraatai at rsaaslnn 
danga* af passgsns psissalng , X-ray iajury, aaa paiaaalag froa uraniaa 

* 

dust* 



0*w»ii«*l— » *»• Initial f$2^U»la Biatriot arpttlaatloa la 
Jfoaa 19(4! aaa gradually • tiff tat* artil 41rtot ooatraota attaata tha 
Biatrlat *ni riiMNk •«*tr*ot»r« atra offaota* 1a lay 101*9* fay |*rM»> 
aal laaluaai Oolonol <?• 8* Hurt ball v Oolaaal I* ». liaaala. Major W« 1. 
Itllay, «•*• J, 1, aahaff , aajar I* A* FlUar, Br» 8» ■• Wiatora, ami 
Qaatala J* 9* Irolaaa> 

Oa 1 lay I9U5 taa yaraaaaal at UOft laolaaa* aororal af taa taf 



ramklac aaiaatlata la taa aaaatry aai taaaaiaal aaapla ia aaay rarioa 
flolaa, aaaa? tat dlrootlaa of Dr. ■. 0* Zaaraata* 88* aaalatoa CM 
at Boifcoloy ay traiaiag aaabora of aaat oaoota* groat oyoratart* aal labor 

1 

timtftrr** sort tbs* fif^f ksjr tpMlallttt t» th* ¥*»It tit** 

fiBMiiH IftttBatt C+rp*mtlra 414 Its first rsMarsfc la a lo«]»t«t#a» 

i , 

laboratory of taa amttaaa Kodak Qiayaaj . lie rtaoaroa at Y-ia oaa oar* 
rlta oa by taa Obaaital Baroloaaoat Sootloa uatll Ootobor lSUk, aa* by 
a •oparata Roaooroa DiTitlta tlaoa that tlao« 




8$ 



MAMA Till SXOTUOf UOlOftT 
BOOI T - BIOflDHAOnno flQJMf 
TOLOd f - OMBUai 

sictioi i m ntMBoetxcv 



>X» ItoHW . - fi» laitlal p«rp<M« «f VUvtrraagMti 



laf*ra»tl«i m«««m»7 to fealpi «U operate * f*U «fcl* plast far tap* 
•itttlMi *f wmuliai (0-035) frm mmA ttzwfcuu 0«M*r«k tec ••»• 

i 



fftkiM* of f mptriac ft«#r«riag tfcurft arterial* (ttwaiaa 

totimthlorlte) *ai roM^trimf %h# «arl«h«4 arterial* or fiaal yr«latty 



(ufMlua tetraftwrife)* *w* af tha fhgrtiaai ttuilat ragarttag tha 



oftimtloa of th* mi tpaotregrftph mm par«i»4 at tha Uaivartlty af 
Oalifofaia BUlatiaa Ubaratarr CV«H)« After 1 *y aarteia af 
taw* fkgr«U«l |nUiu aata ftoftl** at th« Pw tiw ftu ttart, (T-10), 
Oak lUft, ftntiiN* Ohtatoal prvblmi mv ••tellai a* Brvm Tairaraitr, 
Frwlttw, BbaOa bliaa, tte T«an«sc«« lutes Qtrp«rati«a PU»% Plaaa 
at faaaMttr, lav T«r* t aat *• OaJvarf itgr •t 04 If viala *t Berkelay ame 
Darla, Oaiiittala* 

fat map* e# rtiaarth hM tlttagei alaee Oetceer to iaola&e 
prebi 



>• spootare- 

giapa, rotoiag la taejfttaioal c reoevofr Dreoessco oat eUalaatiag 





ar radaaiag paraaanal ba tarda. Fayaioai and ahaalaal prablaas vita 
this «mlargad *«apa aara aaatlaaad t» ba oarrlad aa* by Hm VGBL 
graay uatil taa p raaaat data* Jaaaa Iapklns Vairaraity at Baltiaara, 
Marylaad, aad fardaa UaiYaraity at lafayatta, Indiana, hara alaa baaa 
stadyia* iom of tha ahaalaal rsaarary prablaas af taa Blastraaacnatla 
Plant (Y*li)» 

Xa addition ta thaa* sutslda graupa, tha fannsaaaa anataan Gor- 
psratlaa ku aaintalaad alBaa Oatabar 19fa& at tan T*18 Plant, a ■§• 
aaarah fsatioa ta atady ahaalaal prsbl«M aad * ?r»ss«a L^rmMrt 
Star la ion (M.) ta aantinvt physical rsisarsh* lha Mti-ritlas af 9»Z« 
ara daaartbad la TaAuna 6 f Oparatisaa* 

1*5* A«tl»riiatl«» ~ 

*• MX Mttm 1m #«nMttlm villi tb» laatittrtta* ni p*oM* 
ration pt tfcl* pr+j»#t m t*k«a utdtr ftiritofilp graatt4 by 6tngr#«« 
la tha as** saiah ara dssarlbsd la aaatasr ban* (Beak X)| tha faada 
aaad vara like* las appmpriatsd by Mai thara daaarlbad* 

b* Undar taa antharity vaatad ia aim by tfcaaa data, lava 
fraaidaat iasaad ardara aad aathariaatiana vhiah ara daaarlbad la taa 
cam* beak (asok Z)« 

a. aajar Osaaral U 1* Oraraa dlraatsd ar anthariaad taa 
faaaral palialat aad diraatlTaa radar nhiah taa aaahattam Dittriat 
aarrlad aat tha vark. tta S»l OaaaHtwa af taa OfaV aad taa Military 
Fallay Caaadttaa raaiatarad t hair gaaaral appraral af tha baala da* 
aiaiana laralrsd* aa raaarlad in tha aiautas af aaatlaga ar la attar 
daaananta la tha projaat fllst. (Appsadla Dl f Saa al aa SaatlaaX 

r 

OrgamiMtim mad Jhirmnm#l)« 

1.8 



Uk» *m 11— twaat%U Mmti #f T«otw 3— m»lo«« 



Fmmm» * fids MtMi «f ••mtmIm mIIm f*r * Iwft 
•f *MMllMMi tlnlraipiMt 4»riMi rtMirtai wwi> 



felfk MlttfM, Mi UMM« MfMHt fl«l«tf Mi ft fTM* 4Ml ft* r*» 
•MM* Mi iMlltfMM MM»* TM fMMttlUF till* ffM Mt^MlilM 
Mlltl. *• MBfiM*, Mft M I9li ftffM Mti ft •iQftllttfti *M ftf 



/I 

* < 

•fMtMgVMki Mi %M lftMT MVfe ftf t« 0» iMMf «M ty 

6 Pmm»M l9bl* Mi mm •»]• M ft ftf M M 1 aMMfifta f*f MM «f 

ffMMlM ft lft#f» 9MMVMM •# MP MibMft M Mft i» tM prlMlfl* ftf 

i 

Mft MM MMlM gf Mfc U SailMMi If 11, flfi 1« ifpMii* i t Mift Vft&M** 

lm m m «• iMt •# m tlMMt mm mm ofaarg* *«t* ilffftMtt mm 



(2)9 «ai 2J8) ftMftlftMMi laM ft MMM mm Mi MM*** ft MfMllft 

ftoli* TM «M«l«rM«i lou b*M MpMHtaMty %fct «m* kia#H« wry 

hftMft Ulfftt!? llffftMBft MiMitiM, (81 $ i*f) Mi «lffft*M% MMtt 

(■*)« Mi Mali mi M iM) ftf «4Jf Mi V*tf* tft MlM iiffMMt 



ilMlf Mft* MM Mft MMlM IftM M*M£ ftMMM* iMfjf Mill 
MM* ftf M« tl«MM Mil * M MM VlU M Mft* MMly MtflM l/W 
MMlMMf * MBitiMl** ImM MMft tft Mty l«£f dtfftlMM U MM 



Mt 2J9 Mi 2)« l M MM« %f MMlM Mft fMblM ft* «Hull| ft 



ftW» tMMftMM ftf MM* MMMMM 1* tMflM Mi dtfttMlft. ft* 



•MMM, If *M fftMft 4ft MB H«MMl flftli MM * MitM ftf MIMMMf 
U fMft, Mft MTl— MMMtiM •t W& Mi itW Mil M ftMtt* ftfaft* 



mmm H as iomh, ft tfiKimW y, far mmm! mmi, iU Iw <*• hm 

MU M Mft** MM, paths, t thwf llf, MfM tft M MtrMMUf ftf Mft fftMft 



•ft W palaft «f MllMMM MMB MMM * Mf^lM. MMM #/ M>MMM«M« 
* om iMMM MM «M •«•* (tM AM* M^q/M itefM* *H*MI0MfM%ii 



SCCRt f 



■athod of Separating tho Gonpanoato of Vmi« (Soo App» ll) 9 ohoao a 



graphla doaonotratioa af tho proooao and tha overlapping af 1m patiu« 
\ b* Italpaoat *M*lrad« - la ganaral, tha oqaipaant noodod 

to nrrf on* tho olootroaagnotla aotfcad of so pa rati on 4** (1) a taaroa 



far tha pradttftlon and aoooloration of ioao, (f) a oollootar far ra- 
oairlag tha daolrad ioatopo of araalua, (3) a largo nagaat to Mica 
tha atoao fallow aarrad patha on* (1*) a afeoabar or tank, pif it 4 



to lav praoonra, la whlah tha partialao trtrai fro* sauna to oollootor* 



Thio tank ia plaoad ba ta ao* tha pala faoao of tha aognot, Ioao to ba 
•oparatad ara pyadaoad in tha oouno by aa oloatrlo ara runalng ia thi 



rapof of a nraalua ooopaaad* fha ooaponad aoat ba taporiaad by tho op* 
plloatloa af hoat* Vhan tha iono of sa lootopa haro boon prodaoad 
thajr ara aocoloratod by a high roltago ant than trarol at a ooaotant 
( *p—t ftl«ng s«rr«4 patto 1a %1» mgnttlo f ffycm arrival at tha 

oollaatar tha lees girt tip feair aliargta, »r« s«m%ralls«4 ana* acliA 
torlal ia dopooltod* A high raatraa moot ba oontlauaualy aaiatalntd ia 



tha ton* ia whloh tha ioao traral, la ardar to roduoa tha motor af gaa aola* 
aalao prooaat, itaoa aa ion, traral ing batata* taaroot and oallaotor* aal* 



lidao with a gaa nolooala, it la doflootad froa its path. . thia toattariag 
af lout rooulto in loot ao torlal oolloottd and poor or ooparation of tha 
aatarial* Muoh taailll.fjr oqalpatnt ia noodod, inoluding raouua punpai 
high roltagat aapplloa, alootronio oontrol aquipaont, low toaporaturt 
oaaling oyabow # opaolal handling aquipnont, oto* 



A aoro dotailod o out ldaration of tha tetoat of rooaaroh and doralop* 
aont of tho rarlouo oonpoaoatt will ba ftaod In s ^^^3* n n^fr\G\ ul : '0 



NUC 




( 



l-5» llatorloal Background. 

** totabliahaoat of tha Sadlatlon Laboratory , - Batoooa 1950 



and 19^0 Frofoooor 0. La 



Phyaio 



Dopartnoat at tho UniToraitf of Col If or alt noro odnduoting In tons Its 
aoaroh into tho fandaaantala of nualoar phyaio a 4 Tho inportanao of thooo 
inroatigatlono and Lavronoo'a lsrontloa of tho oyolotrono end ito dorolop* 
Mat ao a tool of roaoaroh brought about tho oatabllahnont of tho Bailor 
tlon Laboratory at tho Uniroraity of California nndor hio dlroottoa 1* 1956* 



b* Significant >laoororlno ««» IHooororloa ooro nado during thlo 
doeado la luropooa and Ajaorloa* Jbaboratorioa regarding tho aatnro and ro* 
aotlon of nuoloar phononoaa* Diaoororioa of nuoloar roaotlono of tho 



t uraaion undor apoolal donditloao 00 ro promptly rorlflod by laoroaoo 

■ 

tad hio 00-00 rkoro* Furthor roaoaroh into tho obaorrod phomoaana mo 
oarrlod on at tho lad lot ion laboratory with aaoh ponorftil Inatraiaonto ao 
tho 37 Inoh nd tho 60 iaoh oyolotrono* In tho oonrao of roaoaroh both 



thoro and in othor laboratorioo, throo thing 0 boeaao inoroaoingly oridontt 
(l) that only a oortain kind of uraaiiaa aftoao oxhibitod tho uaoonal pro* 
portloo undor laroatigntioai ft) that invoatigatlon of tbooo phononona v 
wald to aoool«rot*d if a auaatitx of t&ia klad of fttoa ••old bo isolatod; 
tad (5) th» oyolotroM mm idool tools, roadily at hand, that Mold 
bo adaptod for m olMtMMfnotlo Mtfcod of sopaMtion of iaotopaa* 

FoMatlaliltoo of gg. - Vnaia* tei throo iMortMt 



isatopos. Ao It 000 an In Mtaro It Is ooaposod prlMl pally of a+M* W* 
loaglag to tho IMtspo of Mas 23*, that U, lta mm by dofiaitloo la 2J8 



tiM« tho mm of tho hydro goo ttaa. Approximtsly «ao atom of orMbaa 
la OMry 11*0 Mo a of 2J5i and oM atM la spproxiaotoly 17,000 has 

1.3 



* aooo of M4» A ofcarootoriotlo of th» Mi iootopo of wmatm (tMtSf) 
U ftitif •orfctla •Bftditlonft» it o o d o rfo ft troMforaotieaO 

^p74v^WP^F fH •W^F^^Hp^P^^^P ^P^lp^P7 ^^P^^^Br^^ppw^^P^p^PJP ^^^W W^^PJp^ • ^P»fl^PJP*^P^^P^P^ ^P^p ^P^f ^IP^^^VP^^P^P^P^HPJiP ^B^^^^W ^^P^P^P^p ^^^j 



• mr& * Shift ftftftrtf *• ftftWftt «4Uiftm tin «ft cm* ift «mX4 to aft* 

teinaft lnr Indii Oft ooool. ooicftA •# oooX* fftAft fiftoiftn MftaoKMOttOftdt fco# 

VPJPjpVVi^^PVPI* *Bjqm ^P^^BP^ j ^PA^p^P^P^P£ ^PJI^VF ^P^^p-^^^PP^P/ P^^P^^P^p^P^P/ ^PP^ ^P^T^P^BpP^ flp^^^P^PJP/ P# '^p^^F^P/^P^^P* J^^P^^PP^P^^^P^^P^P^^P^P^P^r ^^^P 

cotfcor wit* ttft propor oostrol* toft toft* tto ovfcjoot of totoittft jrft* 



ooftfolk to pftptlololt tlWftftgftftrt tftft vorl4* ftp# IftofOftoft toft oao? of tto 

P^ftPH^^tti^4kc omkSft^ftfc4l4[jfc4MB. ft\^4kAA HkOftfti Obftfc gghl Jt '4MfeJk& ftMfe JhO^E 4^bft% ^Mftftvft Vftft^AkfttoflOftO. 

ft WftlP^^P^w ^^ftFOJ^PMK^PORftft lVOpr ^^^^W^ Vp^p IM^MpvP'VFOv ^^^w ^P^^HF O^p w ^^Op^Oft^^O^PW^^^O ^vsi ^^^^^0 Jpr^O^F^^^^F'^ 

tlftUtSM of fr tlf M #> a»Ultftiy AMI b# Np) off tlpMpt 



tMtit pirli in 1M!* im tlMi dtlMAMltwi tMi Mint o# upftmlui vitfc 

Br* item**** Utah* Bir##t«r «r tfr* offl* «f teiwftifU a§gt«Mfc ui 
OwilcppJtt^t Op* fipjMptM# imui i^pyidttlMpS' t# ft ftpw p^npjAtfMNp ofanotd At 

t# tfc» otpttppmi ftpfinNf t<«#Tf> ffjpBiit (m) «i* tip) offit* *ff 

^h^ft^rtpJ^^j^Jp* Ifcp^pjjhj^p^JfcL oUBh^ i^s^i^p^ft^F^mift^^' ^^pJ^JJ^^ v^lft ^rtfcd^p ^ayp^^wjttpiJL ^J^p^ J^p^rt^p) 




«*r^W»r», • Oviftf IN0» SIP. AtlNi <^ iUr» »% 
ttUT#rtHy ft» HtftiW i ftti t ifti nr. * * 11*1^ KUmk 

tte 9pMm1 BlMtri# Sm#pJ**1i Taint iitif y 1a tpipMMtftiar^ in t*p^> 
Imu| imftvftftdftii 1ft MMNurvklftf nrlnirtft fiftftt&%lftft •# HHIfff t9ttk Itftft ftthfty 
l i ftt i g ft t «f «ft» il wirt« Ali^««ift tttftU pvfttfttft m* ft* <lft<lr— ijMtU 
M«ha4« tarlojrln* m t^yftrfttftft know aft. ft aylntNiy tftft iuW 

ftf ftftjftffttitft Htk thftlv ftftttgaiftt «w no* tft prftlfttft o«ft pvmi 

•f thft ofttftritl^ nftuU fcftvft tftkftft toftt 60»«000 jftftit t vorklag M hour« 
p«r 4ty* lftift HUnkttM «u teftti ott tfe« ••pumtloa sad o«ll«««loa 

of ftftft «l«rft«jrwft of 9»t30 la li booi*** 



(2) Plffl«altUt. • Cartels tfcaaratlaal atffiaallAa*, notebjy 
•p m« «harg« llaitetlaa, m aall m tea aaaoartratlaa «f liar, Ilagaaa, 
•at yallaak, tea ISM teaitete te appro* tlM alaa teaatgna»ia aatea* 
af iaatepa a «pa ration m a praotloal appraaaa te te* pradaotira problaa* 
LnmH, baa***** aaa not oasrla*** teat tea laateatea llaitatt*aa mm 
i»vfamttUf% la **r*ater 19**, h* dm *n laatetian laboratory faaaa . 
»nl a grant fiaa te* teaoarab (UrporatlM of Ban Tarlt te aaa* tea anpanaa* 
af aamrartlag tea 37-la*b ayalatro* te * an apaat r aaa t a ay nitb te* hop* 
aa* oxpootatloa of aoparatlng a aaablo aaapla af thaaa «a«Nl 

r. • lL ' 

vara later repaid* Within Hum aaate* Via fellatio* Uterttvrjr ha* 
pi*4i*+4 ft Mttf X# •# 100 «l»f HtfiM» this m* * tiajr iMpl* Mffi* 
titst to b# M#f*l 1b ittonOalas tot jrtptrkio «f tbt Mtorlal wA to 
4*a»atto»to tot* tot Mttei hi Id poult 11 i«Uc tf oltlmto mmm*« 

1% ato«t tot mm %1m ttot tot }J-imh tytlttra m ••nrtrto* toto 
* mm tfMtrtMtor, it Mt 4m14#4 to tttnrwt tot lflt*y~lntk tpftlttom, 
than ancar *«*atra*tl*a, lata a a*a« lyn lw a itof i fb* aoaplatiaa af 
te* 18fe-iaak ayalotroa, thoroforo, an* laaafiaitaly paatya— 1« FMl 
to huto* ton MflfXttUm #f tot tag* Mg»#t tf tolt t/tlttoM mm m*J* 
available by te* ataltafaller revaaiatiea ae a eeatrlbntl** ta tee late** 
attrjffa aar r**«*r*h* 

ftarlag the eenre* of tale preliminary ner* te* l***areh Cerperetlea 

f .. , 

of Ira York anie a grant af fe,000 te tha Ia4i»%laa labaralMiy «a awlat 
la «m lastapa atparatlaa pragiaaj fhU mm la aftiltlaa t» Ui« prirata 

ja> 

ftmda tha* tea bam •uppliaa by th» iNMifallar timMUn, tlw Jate at a 
Mury ferkal fbuaiatlaa aa4 Vaivanity af Calif* aila. fbaa^la Oaaaabar 
19kH, tba 9«m affarai a «aa«iaa« b» aa4arari%t taia pbaaa af tha iwaaanfcj 



•at tha craat fro* B»M»yk Qaryaratlaa «at ratafaatl* (Far farthar 
diiaof iloa af eaattmata tar factiaa (t)« 

saaaiatloa fravaA* * Af t»r tha praa* rattan 
of -tti* first Mapla, a*pariaaat« aara aathaa <U]r aaa aigat t» iaamn 
la* aatpat »f tba •aaiaaaat* Bur** 19k*» alteration* la the original 
apyaratat aaa" laiaa* ma foraanatiaa iato, far abort porlodo, ajr a faotar 

a» at aar l?Ut» tha groat lattr-laoa aagaat aai taraac a* far ta# 
flrat tla»* Tat traaaaaaai laoroaoo la poaar aaa* {aollitla* -that taia 
aaa apaaratal (fat Aaa* At) aroTiao* ma saooaroh giaap aaa roflaotaa 

I 

inriag ma following aitti ay- oarraaaoaamf iaaraaaaa ia rraiaotiaa* 
■r aiiHraaaar 19b$» It aaa aoannotraalr orlaaat that tha olaotroangaatla 
aathaa af sayaratlag tha la a t onaa af araaiaa aaa a araatiaai rroooao aag 
that * Iftrg* raftygh «lM«na*cMtl« pita* fc«r# a «9itU*l b#«Hag 
«a taa war aai laaatlaaala InpHaatlana far aaalaar rataaraa la tat fatara* 
f • Oaamlttrr * 

(l) fraaartlaa af ffraaiaa* * laa alaaoat araaiaa aaa Uaatlflaa; 
ay Qaprath la 176t la tha fata af a ltaar aalaa* aaa ia 181** tha natal 

i 

itaolf am* nraiaaa* bjr fallgat (laa aaa* M)« Xa algalfloaat aoaaaatra* 
t&aaa it la aat a aaanaa at aa i at , tat ia f aaaa ia a aaabor af aiaorala, 
aaa* af aalaa ara rata* fha ahoalatrr af araaiaa aai baa* af iatt fait 
prior ta 19& priaaiaaUr taaaaaa mraaltai aiaa ara a aiaraa af taalaa. 
fha •honiaal araaarttaa af tea alaaaat aara aall kaaaa bafara tha ia- 
oaptloa af taa olootraaagaatlo pra>at (3aa Apr* M)« 

(a) Ohaaloal taaaarah at aaitalar* * friar ta Aagvat 19M# taa 
only ahaaiatrr iaralra* la ma alootroaagaatla araatta aaa that aaaaaaary 
far tat praparatiaa af tha araaiaa tatraahlarla* (Wl||) aaa amar araaianv 

^r^p^^LASSIFIEjiedRTRCLuED 



t 



ballaoo o»od m oNtrg* sot* rial la tho mii •ptttrograph* ui fur ten 



proya— t «f ftatlytleal aotbodt to dottraiao wroaliau At thi* tlao tho 
rk «M b«lag oarriod oat »* Barfcoloy, California* About Aagoat 19UU 



* f onal •btalaai d*o«» for thit frojoot *»• orgftaittd ftt Borkaloy* tkla 
gvoap aobalttod its firm* aoataly atport ioptoabor l9i# (*«• App» 01)» 



preparing oaargo< 



to ocaaldor tho probloao of rooorory tf wwftd duurg* astorlal and forthor 
darol apa a a t of oaftlytioftl oothoda* 

(J) Botaoroa at 1mm PalTowlty* • tm 8f t — t ir 19UF* tht 
1mm Val**r*ltr r*««*r*fc ttelY. inter ©fflo* *f feimiif it fe«#*r«h Mi 
Parol opaont Coabr oat tMir-a9+» bag** study lag attaado af psoparlag 
una tat artel (Sao Iff* Ot) . Aa a praliaiaavy ta 1aa radaatiaa praoaaa 



it baoaaa aaaaasary ta darolop ft aataad far proparlag ataaiwa hoi Ida t» 
•raalag ant af ill balida iaraatlgfttiaa Vfl^ ms pradasad sad V ahaaao 

• aotfcad darisad that baaaaa of Latsrost ta taa Blootvsaagastis praoass 
ao^ sliili^MWial tarauga taa asa af tfttboa tateaaalarida la ft liaaid 



pfcasa laaatar* Km Baptaabar 19*J» aatU 1 Jaat l<&3, Brs t a BaiTaralty 
(Baa Apr* 9% It) aaat p—ast of aharga afttofUi ba 90 for moo J* 



•pastrograph* 



Baahftttaa 



District *s aaatiaat vita JBJB& boooao affaatfcra* thoro ox la tod towel 
sMMini for aakiag aharga aatarlal (ioo !»•• B5). Alt*, by this tii 



11 pilat pi cat was la oforfttioa ot Boriralojr ta atady aathod* f 



100J( foaororjr of tha ataaiua aaattarad iaslds tha aasa i paatragraph ot 
tat oao of a fori* tho Taaaassaa Iistaaa Corparatlsa aaatiaat (fa* Apa* 
D^) aaa offtotlVo M of 6 Jaaaary cad by labrvaiy 19^3/ a f aw yap* 
roooatfttivM atro ot Borkoloy obtorrlag oporfttioao tboro* 9 




ioto, ooaajMO: 



r 



•tudio. nr, .frtod in Roch..t.r .bout 16 Ipril 1943. (Th« fir.t roport 
ftroB this group i» la Appondix D8)» 



( 
( 



Ml* Co^NUaat 1— of frwm« • X» Jtet IMS* t—mnk 

1* tfr» fUUa yrU—m *• tbt tlMtMMfMtt* pro«««« «M «fei«tty being 
a*rrt*4 oa *ft tfct Qatar*!*? •* OkXlf«rad»« ffct* rtmtrtk **• tat**** 

r *- — j 

C iati ty QffiM «r iai«ai&*u BM««t«a «•* Dtmitpaw* <<*»») 

0MH t W ,Tti Mi MtV •*«** «■•**•§ tart* Oaa****** 08*r~ 

' tW tal HI oa tttiltatjfcli jraiatt tirf frftf pMpwrtMoa tif attinii 
vfaaiam raayatttYaly mM ««a«rtb«t4oat iapalytat . 

' ^uHiAiM&. uiMMii fav inlitlit > h* i m Material* All MMAna- 

>',.'•-.■-"* ' ■ . , 1 

' Mi ift^fAiiMi af Ifaiim htti inrA tfMMA til aftMh A Mud* OBUf 
tfetff tk# PtpurtaMti tM9 tMtattttt that ft*#44aW§* tft&fc tSttfg 

. - ■ ' k , , * I ■ ■ ' ■ » •■ 

^^^•^aT ^•^^P'^'P^W- ^p^"V iHB^^VVPl^^vW^v^^Vv ^aT^v ••^•^PF ^a^*^^^ar^F^^^^t^PP^P^^^P ^^^^^^^ vWIH^^W ^F ^i^^PJaw ^PB|V ^^^F ^9'*W ^F^H "W^f ^F^*^«^a^Paw 

Mtfcfc&lftteA pMtfdl&a«tat Hi aWMirviaW vMPk lata* fil« &)* lit Jhm 

i * ■ p ■ 

• ' - ••]'-' 

MikiM in i lint i ill ## tte vtiiifripi ^gpMplMMidl mrti ma toiiifiiiii 4a 

, . ■ » . f 

r ■ 

dllfr t* th* W Tttttji ti— nil 1 1 



(See App. CJ). legatiatieae held la tte Matriet Offieee 1b lew Tee*, 
aa 16 April 19U5» reealted la tttteiealea af * draft of the f erael 
eeatreot. This eoatraet m eatered into by tte ffoMrneoat ant the 
ValT«raiV .oa 20 April aad vent late effeot 1 May 19lt3» leverer* 

ee abated atere, the Dletrlet esareleed eontioX aw tte reeeareh at tte 
ValTerelty of California aa early aa l?iift # ta*a«ga ita Araa Offloe* 
ltea ttoa faraal aoatraat (W»7lt0g.eag4ta) aaa prepared, 089 eoatraete 
rater***?, OHtop»79f ami rater»40J vara taraiaeted aaa tte qaa ap a a ded 
cereraaeat property aaa traaeferred to tte ter Departaaat* tte raaaa r a a 
aaa property that eaaa> aaiar the aoatral af tte Bietrlet* fhie traaefey 
later laeltaled OIMor-651 ehea it taraiaatod with date la Jeae 191*5* 

thie ooatraot (W»7l«0g ■ —i-^) «u aagatlatei eith tee OaiTOraity 
af Qalifaraia booanao of tte pre-eaioeaee of tte aark doae ttera la 
tlbt f 1«14 0f m*l**r pfcyvlM, tte vaifot Mmijwatat, iuoli «• tte *ytl«%Ma*> 
•**Uft*l# la tte Ulltttii I*te**t»fy* «■* tte Latev*toiy staffs mm 
teuirc Jt*©wl#4f# #f tte Mp*mtim ttttolfu** fte fi»J*«t **• 

1* fmll #f#rfttion whM tut teal* n Biatrlftt f •rmlly oatend tte 
ptetur* m otst noting af«Mgr» 

** yteriaiaaa af tte Ooatraot (taa Aaa* Vf) * - tte Ualrer- 
ally of ealiforaia aaa aatteriaed ta praaara taa faailitiii| and peraeaael 
ta ebtala tte baala Safaraatioa aeeded ta deeiga aai operate a full* 
eeale plaat far aaparatiaa af fraa aaraal eraalva* Tho eaepe af 

tte aarh Isolated tatting aaa aarraot lag aaaa opaatragraph dealge, pUat 
plaat atteloa af eheaieal aharga aatarlal praparatlaa ate roe every j aai 
prebloao eeaearaad with r earring all tealth be tarda, tte aoopo alaa 
ineluded tralalag of poraaaaal for plaat opomtioa. All terk perforate 
had tea prior approval of tha Oaatraotlag Offloor. 

CRET^ 
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tltla XIX af tha Osatraat (V»7t01<*«Bf»83) *hrt TcsataiM Bastaas Carpa*. 
atiea w»ul* hara ta parfam aoaa indapandaat rasaarsh wark ta laaara 
praaaatloa. tha ra aara **• subjaat ta tha arlttaa approval af 

tha Oontraotlac Offioar* 

b. ProrUlano af tha Cwrtmlt - (Boa Tal. 6 aad App. 09). 
tola aaa aat prlaarilp • ro««ajr«h a a ahraat, bit previdad far opaimtiaB 
of tha plaat aa 4§aoribad la da tall la Yalua* 4* tha roaaarah aarft pra» 
rldod for aadar tiUa XXX aaa ta ba raiabaraad tad daralapaaat (taaladtag 
Prasaaa Tapt ai atut) aaa aatlaatad at #1,286,41$ far tha fMfet yaar* 
Jaaa I9b| ta : Jaaa 19U1» 

•• *dadalttratloa af tho flaatraat . • tha Tana — — taataaui 
Carp* ratio* at Oak Uiga la asslatad la all phaoas af ita aork bp aha 
f-12 Oparatlaas Offlaor, aha fulfill* tho faaatiaa af aa Araa Baglaaan 
tho T-18 Operations Of floor haa llalsoa paraaanal aa his staff ana aala* 
tala alas a aoataat with both thi obwaioal aa* Hm phpaiaal raaaarak aaa» 
daatad at tha T-18 float, 

2*it* Braaa PalTaralty Oattraot. 

"^^BF^ar^^^^Br^^B"ararat^^^^B^BI^^^HP^^^^^^^^BMK^^^^^^HM((i^^^B^PI^P^HM^^ 

•* l«w with Braaa gaftroralhr. • 4 aaall raaaarah 

group at Braaa Uairoroitp- aaa aotfcro ia aartaia braaohoo af araalaai 
ohasiatrr froa l Jaaaajy tw OtB (gsa App. 08). nth tha 
agraaaaat af Braaa BaiYoriity tha taa 0889 aoatraota vara roplaood 
bp «tr. Bopartaoat Oaatraat la. 1^7l05~oag-7* aa 16 April (3aa App, 

to 

0?). *i»ao that data Braaa Qalraraltp baa aaatiaaad ta sappl? Infaraatioa 
ta tha Blootroaagaoti* Prajaot la additloa ta halplag athar Dlatrlot 

\ 

plaata with prablaaa rafalrJag roaaarah. 



■straw 

8.4 



*• yraTlaloaa of ifca faitwrt (It Aaa» P10 ). - Braa» 
Oalrorolty aaa awtfcoriaod to prooaro faollitlai and poracnnol ta atady 
aathada of props riag uraataa totraeklorldo ohargo notorial ahlok oaald 
bo adapted to qiaaxtity prodaotloa, aad aathodo ©f rooororing uraaiaa 
froa dllato aalutlona* All aai* porfaraod had pilar appro to! af tho 
Coatraotlag Off iaar* 

fha aaatraot ooatalao flaa ataal total roiaba rao aaat limitation** 
•applaaaat to, 5 allaiaataa possibility af praflt froa ororhaad* latoat 
prorlaioaa la tha ooatraot giro tha floMinaaat 1aa right ta taka tltln 
ta all patontabl* diaoororlos. la boaoflt fund ama aatabliahtd olasa 
tha aarh oarrlod oat h»ra aaa aat «a*ra-basardaoi« 

•• Adnialgtyatloa af tha floatraot»« .ghs Araa aagiaaar* 
aadlsoa dqaart Araa, had oharga of tha adadaiatratioa of taio aaatraot 
am* 11 k*roh af 19iih« At that tlaa, alaat Braaa Uaivoralty aaa da lag 
oror half Ita aarfe fa* dhlaaga, tha Ohloaga Araa lagiaatr aaa aada ra» 
apaaalbla* la loptaafaor 19JjU» all tha Ohloaga atadlsa vara aonplotad, aad 
Bf*v»*t munh m totally for tiw H»tlra«>yiitl» Pro jot (Y*12)« 

•1m# I#rt*b#r 19Mi« T«lt OptmtlaM Off lor ]*• ho* **rg* of tb» ^ 

*-5» Jihaa Baahlaa talvoraltr aad Fardaa Calroroltr goafr a ata v 

onaaanaMonBnaaaMoaannaMaaanaaawnBaM 

H********— with frhaa Hwhlan Chltaraltr aad Pardna 
Ualrorolty . . 2a D ot oa t or 1$M praiaotioa dlfftoaltiao at tat faaanaaan 
Baotaaa flan* vara aoah that aaly a littla*aara thaa af tha wraaiaa 
aatal pat lata tha Alpha Baildiag oaaa out aa pradaat (800 dpp« 917) « 
lha T-12 Oporatlaaa Of floor ladioatod a doalra ta oaodaat raaaaroh at 
Joano Baphiaa aad Pardna ta halp eolro thla oritloal pradaatlaa dlffienlty 



t-*» aaataaa la*** aiaaaatar UWw»nr « - Oaa lAmWry af at* 
Kaataaa Itiak Oarparatlaa at Kaahaatar aaa raataa by ta* taaitM Baat* 
an Qaraatatiaa aa HO r«ur«hM« Oraar la* O40&5* *»* fU*t fink itailaa 
bctvNt April iai Aogaat 19^9* *h*a* *tatla* iaalatad ahaaiaal aharg* 
■atari*! preparation and raaavar/ af «rulva f rea f fti f aalatiaaa* 
Ala pllat pita* mi alaaa* la aaptaaaar 19U9 *»•* **7ita 
paraaanal- aara traatfarrad at Y»lt« 

t>7. raallitiaa at tha Pa Irani tr af Calif arala. 

a. talatlaa at Start af Coatraat. - Oa 1 aaj 19b5 # ta« af* 
faatira data af *h* aaatraat, aaat af tha aatfcritiaa af aat lad la t laa 
Iabaratarr vara aalag aarriad «a la aat 8,3-aara araa aarraaadlag tha 
lati^liMli OyUtwm lnUiUag *m alltt tt*m tl» IlirtWiitr CMpv* *% 
Btriteltjr (8*# Afp# Bt)« tot***** ma «Im tciaf Im m tto itifetlqr 
•ttfai proftr mil tari* (9mi OtirtMltgr «f e*aUf«fmi* 3«**>+l «f Agrl** 
aai tar*) • taa dlffaraat aaildlag* aara aaiag aaa* at thaat aaa aitaa* 

faa Oyalatraa lalldlag, aaaaar af phyalaa raaaarah aad taatiag, aaaT 
:r a graaad flaar araa af 81,000 fart (faa App , Af aai 12)* Xafaaaf&a* ta 

* 

tat aat* Ml**iaah aagaat t it hoaaaa aaa aapatiaaatal aagaat aad aavanUk 
■pa a la I aaintaaaaa* ahapa* laa** ara ala* •tti«0», a aa af a r aaaa raa% 
a ataracatat aad a flratoid raoa la taia balldiag* 

Ami aala Ir.taratary aaaala* ahap fa tha 18tt*laah araa aaa plaaad 
la tha aaaa build lag with tha prajaat'a raaaiviag aai ataVaa daparaaaat 
(Sa* App. la thia balldlag, thara aaa aa aaaaaalr ahap* ahaat aatal 

ahap t pattara ahap, alaatraalaa aaaatraatiaa ahap, aat aa alaatraalaa ra* 
aaarah laaaratayy, faa tatal fUw araa aaa m%t 16,000 aaaara faat. A 
faa apaalal taala aara iaatallad far fahriaatlaf taa aaaplas graphite part* 
raoalrad la tha aaaa apaatragnph. 



A ami laboratory aaA tfflot b» 114 lag at iAo attt of tbo Cytlttiaa 
lall41ag (lab* Aaaaa) *»■ atarimg toaalotlaa* It wis of toaaorary tta- 
•trottita with 16,000 s court fott of floor trot* 

0% taa aaia Baraaloy ttaput tat 014 JMiatiaa laboratory woo btlag 
two4 oatlroly for oloatrtaagaaalt ratoarta* tbo J7»iath ayolotroa aag* 
aoa vita aalth Iaartata yroovtod bit firtt tigaiflotiit taaaltt of 0««35 

i 

aat lotato* horo* Alto ltttto4 la tala 014 a»41atloa Ltbtrattry **Ua> 
lag JmT a ratbint tbta* a glatt»bloalag • b»», a aagaotla roooaroa lab* 
oratory oai A ohoalttry labarataiy* 

S» 4 

Otbor baiUlaga takoa orar far tat arajiaa oa aba barkolty atavaa 
vara la Ooaaa Ball (fayaioa BaJlAiag), Baaat r laboratory (ao4i«al-?hytlo»), 
aaraat. flOl (Aaaialttrattaa Of fitot of aortraatnt latava Ortva* gataa A 
aobtttr* abotlaghoaaa, Otatral llottrlt* an* foaaottoo Itttaaa)* aai 
Oraoaar laboratory (for rtAiatlaa tosts vita aAvtata oyolotroa) • 

fat arajttt ha* foar aAlittoatl abaaittry labtrattriot ta taa aow 

* ■ ■ 

Cbaalttry luUdiag at Davit* 

a t 

g#w y** 1 ^ 1 ^— Otattraotoa (got Maa> Ag»» 12) . ■» all aow 
otaatraaaiaa aaa 4oao la tat UaVtaab aagaat araa* 1 attt aow bal14laga» 

■ 

i 

•f «Mf#raU^r #iM%ruttlM # a*» ikm « *)» a*r, iai lnolut* ft l*rg# 

•bo», prlat tarn aaA aaalltr balldiagt* 
2^8* latllltfat at Otbor Altot» 

>wrat OAirartltr» » Tht 9 row* UaiTtrtlty work It otnrlod 
oat ta tat floor of a atAtra laboratory balMlag kaoaa at Uttoalf labora- 
tory. Itaa of too balldlag fat Hit loo vara taattraottd by tat Slttrltt* 



f.9 



to* Joaaa Indian fatrortltov * faa f Irot floor of too oa«t 
wing of too Choaiatrx Bmllalaf (Baatoa toll) aa* parto of too toaoaamt 
«ni«r Hits wing, hata booa 4oroto4 to tip prajoot aaik* la bow faoili* 
tioo wava oo«oiwa oUI •* too mijmi, altoaaga laaaoa tall ltoolf tat at* 
torod traiiimblr la tao aroa whoro pro jaot woife wao oajrrioa ©at* 

•* - »w*t of too optoial lnitn—f to 

too fariao Oaoaiatiy atUalag aro mUitti for projoot oao, la a wa ltt a * 
to to* a»«fca»»«iata laborataiy, tot aaan fiadaato laboratorlaa, wao if 

* ■ . ' 

a aaaalao •top* an* off lao opaoa* faa timiifift laboratory, ** •!* 
talldlag aoar tao Ohoalotr? Ballalag, 1mm boat awawaolo* for Platriot 
nrki It Notalm a pUrt plait f*r r«y*»4hi*iag ctrtfti* tmiiiM 1m%» 

•I 

- . «. 

* 1 * 

f*9» *afta of Boooarwa.* - Aa ootto of roooavofc wMaa. ara avail- 
aolo aro ooaawaat arbitrarily omoooa* la a plaat aaaa aa toat of T-ll, 
whoro toara aw llttla oppartaaito for aorolopaoBt work. 09 olio* plant 
atoiioo toforo a fnU*«l*o4 iaaattrlal float aaa aoolgaoa* it it aot 

r 1 

pooalalo to otato aaoro roooaroa aaaa aaa standard plant praatlao boglaa* 
iMoarca oooto.ara 4ofiaaa aa too ooota of all oatolao roooaroa aoatraa* 
tort plan too ooot of too fttooaroa «a« &orolopaont Diiiaiaa of lanaaoao* 
Baotoaa Oorporatlaa* 

Sao following lint toaalatoa toooo ooatot 



m fpn* - jf «r 




* ***** ' ^ 

i^p^pO^OQ^p^ ^pp5pj 



&itit^btj0 ttfcS!^Wttrt^^te^ JjJ^tOQ^ ^ ^^^^ 




• * * .... * ■***«.» 




' ... *} . ... ' MA. AdMP iftft' ,v 



Mttttijr twHWMfe 9t#ll tpto' VpWpppjStott tostopp* JPl&4p% Wjl H lfrji -Aj^flftolJ^rt^l^- ' " " ' 





(iaM Hi tiMMitM t f«» ■haiti at tbM* Mat* W*ka* iiMk iftw- '#'v* f * 



.it v ' •-»* ■ 

■ . * * * 



V > ... 



«« Wit pX«rt (*• fMk I, fH« U), 



^^'^j^^^^j^^^P'^^^^r^ ^P'^^^w^P^w^^F^P'^'^P^P ^PJ^p^P* ^> T^^pr^P^*# ^^P^P V^^nT ^f^P^p^pJpW JJ^^P^ ^^-pp^Vpp^VpV »»p»^pppp 4V^P^H^pVMPt 

» , h ... ** * - - ■* 




1 *'»•*". 

t"-;" " '• _ '. . . ' ' . 

SpMppI rtrtp^MWrtl l|lfcp^ft4 | p)IPJf' IH&tpppjJpMppjp^ 4k pMfc'^ppJ'ttf' fHMHpi ^WpflMk %4) HMl 
'p^NV'^M^pft ^fcfcprfp* SMp v^pp^py&tp^f yp^P^t^^^4Hp)p) p^^WN^ ^P^j3pftfptp^pf0 



p^p^9^wt^Ap)JlHHp^ p^i^hlk ^pJUP p^^^p)»4^p^Mp)h4^ Jfc^Jpptl^p4p^Wpj(l^ p^py^pt^fp^pUk^^ V(p>p^p9tppp\ p^NUfctt^^ 

p^^p^p^^^Wj^ ^flpd^mipi' ^tfJ^Jp'^'p^wp tipj p^Mp^MP^^bjp 'BNppj^A-^ifc *p^P ^ifc(p Mpp)^pjp^^^ift ■ 

W™jf^wW pW 9' 



Z*U. tafaby* • fha Diitri** Safatjr OffUa aorklac tkiaaftlt Am 
Saglaaara aaA Centra* blag Offlaarf haa b«« ratptntibla ff*r immriag 
•afa operating pyaetiea at all retoarob laotallatloao af the ftlatrlet* 
aad for keeping mtfii af ill aoeULente* A difoxaaloa af loaearefc 
Safety Fragraa will ba faaa* i» Baak X, Valaaa 11 *f taa Naafcattaa Dla- 
trial lletaiy* 

■tap af the aafeip basarde oa oo a ntarad at VML mt aalfae ta tfca 
eleetraaognetia nMI if proteetieau far fcuteaee, fee peaaiftl aaf* 
mti euak aa that pietured im Apptadjff Af # eaaaed uaeapeeted M«id«iti« 
A aatkaoa a*** tte a»gaet a* the tlae it m termed oa aeuld fiaA Ma* 
••If la daagar af be lag ereehed lqr * haaiy paefc traek etoteh bed 
beea left within the araa af iatease aagaatie attrebtlea and aee rill Sag 
tmeea trolled ta the aegaet Iteelf • Opera tar* bad te ba oarafal whea may 
ha* aatal taola is tftalr BaaAa aaar *aa Mgwi^» fha aagaata attsaat 
•mm mux ahjaata «im aaaaga fim ta §1t« im« palatal fall If ha 
la haUlac, tichtly ta *ha aatal aajaat* 

A aafatgr aBglaaar aaa at fltat aaalaj** ta tha Am Ba g ln a a »*a Offia* 

■ 

at Baifcalay, Cal if ami*, t» aaaiat la raaaalat haaarta thara* tfca aaattaat 
laoll aa a a tha»a aaaaa* «a lav that a* «aa gtraa athar aaalcaaaata* 

Bran, farta* aai Jahaa laaftlaa fatraraitr raaaarak ataaa ara la- 
aaaa t a * parlatiaally ay rapraaaatatlvaa af tha Biatrial safatjr taatlaa* 

HI raaaaraa ataffa aaaadt aa»thly eataty- raparta ahiak ll»t iajar- 
laa aa* tlaa laat* 

2.U , 



\ 



stomal 3 . pusxgal mum 

5*1 • Samara! Ptitrlttlqa — * Hltttwr. - fapalaal £ttaaraa, «m 
t axttnslTt af all Mm rataaraa writ, 4ml* wllfc taa atalga aaa apara* 



tioa af tha aaaa apaatragraplu tat faaatlaa «f tha «m apaatragfapa 
It aaparatiaa af 1aa aaaivaa V<495 Uatapa fiaa>9«490« Udla aaat af 



1ala raaaaraifc «*• pt rf a it A at POM., aaaa paaaaa aara ttaAlai at Y«4a* 

-i T 

(fat flaa ttaoraa la Appaaala 110 mill aatlat taa mi«r la ▼iaaallalag 
tha purpasa af taa atoaiaa Aaaarlbaa la tala aaatiaa) • 

1 laalaaaat .- 9f 1 Map loty, aatarlal aoaalttiaf 
af a.CpJ t-ijf aaa 910 9-230 (Im App. WS) «*• balaa, praiaaaa la taa 
aKparlaaaUllA aagatt* at TJatraraity af Oallftrala (flaa App» At) 

i 

alia a ••of* aaa aallaatar aait iatlaaaa' alalia*- ta thaaa latar aaaa 
at taa Y-lt plaat la Alpha X «r "flrat a*arV f rasaai* Tat pfaalaa 
•f mklmg thla mm tai t«U*t%»* t nMtlalgr •ftimtiat f a ffa ttlt* 
la laaala a a ta ba ttlTtd* Xataaatra affarfc aaa aaaa ta iiatii tat 



JflKNk^^a^m ^^ML\2a^ ^a^k^k\ ^fcJL^J^^^K^I^a'O^Jt ^a^aafiP aa^H^Ja^a^4^^^J ^ ^^HWM^H^^P^L jtlR£ ■ ^a^lJ^flltlaJa^ pati 

# 

5-0 ta 3-5) la ariar a* rataaa lata of aparatlaf tiat| aaa a> laavtaaa 
p vtitr *** aaaatltp' af pfaaatt* At tala aaat tiaa, aaa aatll faaaaty 
19Mi* pataaaaal aara tralata la taa tyttatlaa af tala IA aacaat ta that 



taty taalO aparata tat T-l* plant* Xy Jaaaary l$hk, ualta af taa Alpha 
X typa la taa 18a-!aaa labatatafp at Oallfarala aara pfaaaalag at a 
OftK algaar rata «aaa la mmw %9h3> •»* taa aaaaaatratiaa af 0-035 pra» 
aaaa* bad laaraaaa* ta abaat 1)% (Oaa App« at). 



hm >tta» laalwatat> - aaatlaafatlaa kai taaa yrlar ta 
1 lay 19U3. * *&a pfaalaaa af aatalalag alaaat pwa V-O35 bp aaaa* af 
a taaaai tta«a < lata) pwaaata aalaa aaulA aat aariaaai Alpha praaaat 
aaatrlal taOOl^ at afeafga (Saa App 9 P16). tatta ttaalat 
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laltai aattial yrablaat af atahatital «a« tlattrlaal at alga* Iwn 
atalga yrablaaa vara Myriti at* at VaJnrtraity «f Oal if trait tatll 
I aay l&J. Afttr *bla data «m ataUat «n taatiaat* at T-lt 
(faa Iff* 11) • Urn— atatlaa &y« aara fwlly aaaariba* ±a lalta* 4 
tlaat tbay afta ft faaattta af taa ayaratiag wtw i l iw. 

•I Alpha II« - fttaaltt aara aaaa af as laarara* tyaa flrtt 

•tag* nit (Alp M II) AlM fTltr tl 1% <Ma «i4 tat atalgtaA 

tt abtala aara fwiw (faa* ttatttd tf bat) aaa hlgkar yraauatlaa 
•ayaalty **** tit **aaa I aalta, altt aaaaarabla wumtittlw af V-£ff 
(Sm Aya* AcVaaA AT), ftratai yrtllalaary atalgat af Alaba II amlta 
aara aaaa, tbat aataal taatlag *f tat platt w*t iii tog** wrtO. 
tat Fill af I9b3« la layiai — iat ytagraa far 4aaat aaita astasiaa aaftlt 
fttaabar I9fet* af tola |»gmi it latit a t* * by tfca faat 1feat» 

la lavaabar iafcj, tat AlabA II aaaiaaaat vat artattlag aatarlal T.JJI 
f-t?5» atta aaaatfiribtil list tftat batata* tf ataattlaal tat tlattrlaal 
Alfflaaltltt* llaaaa aaatat lata*, tat aaaiaatat vat araatalag aatavlal 
af 1J* aaaaaatrattaa at abaat grttvar aita (tat Aya« M). la 

* 

Otttbtr I9M1* it ariatat tbat taarat aatarlal aayiaftai it I-tja 

by tat ilffaaiaa artataa vaali bt araUablt far v» la Alpha IX alaata 
(fat Apt • »1). A aragra* vat btgva at Btrfcalay tt Atalga aat tttt aaaalftl 
iSaarat far tat aaattragraa* tt yravaat laaa tf tklt aarlaata tai a*aa*» 
tlvt aatarlal* fhlt it a la) aat tuaaaatfally taaalttt* by fthraary 
(Sat Jay* DM). 

** fr******* l»tttatita» * la Jtaa I9hk, a pragiaa tat taatr- 
ttkta at VOll* tt latrtatt tatyvt af tat Alyba I ftafe by at abl lag Hit 



tha anabar af iaa •aaraaa. Shortly aftaraard, tha •*«• afaaraa aaa 
startad ia Alpha XX« Xhla aarfc la kaaaa at tha "aaararaiaa pragraaf, 
aa* bad far ita puspaaa tha lairnit af fraa twa muwh ta f oar 
muthi la Alpha X aad tha laataasa of fro* faur aaaiaaa ta alaht aaar- 
•st lm Alpha XI • % Jum 19U5, •aatasafal rait* ha* ban opiating, al- 
thaafjh aa laprovaaaat pt o ffaa aaa oaat iauiag as of tha data of tha Alpha 
•hot down, 1$ Aagaat 19b8» 

a* Alpha XXX » - Xhla pragraa aaa paraaH at TJCSL ta iaaara 
•aatfaata piaaaatiaa fraa taa Haatmaagaatia fvaaaaa avaa if tha Oaa 
ftSffaalaa Plant* fallad* Tha highly aaapllaatad Alpha III talt* da- 

tlgft*4 With *lght*** ***!**•« Mi tight*** **ll0*t*M t h*4 ***** f *T* 

tia*o th* pro*u*tloa oapaolty *f th* Alpha I unit (S** Apy« D19)# 
ft* Alpha III 4*slga mi tt*t*4 ao4 f*tai praotital* It aa* n*r*r 
«t*4 boomt* of th* tuoooot of th* Di^fa*i«* JPSaatff * 

A 9t«aa^aMaj|aa4^t 1*1** |~tt I •» df*Mt flllUl*a** til fUMfoh At 

90H» **na*mlag 4*f*l*pa*&t *f a*v tea ******* (tufestitat* I 9 *) aa* 
Hi* p***ifcUltgr *# separating i*«b*p** by * radio f f*f**a*gr aight 
p**altly i**d t* radioed tapr *»•*** ta la pro***** It m f**ad that 
through tli* ohaag* la th* f *m of th* K filaaoat**' th*r* night b* aa 
la* ratio la *ff**tdv* ioaitation* It wi* a la* thought that * op*oiAl 
loa ****** aight t* d«vl**d t* tak* th* plao* of th* hot f ilaatat 
la tA* I pooolbly along th* prlaolpl* a* th* Fhillpa loa g**C*, 
l,a. a aald i*vtr— t high potaatial ioaisatio* la tha J ahaabar* 

A aaaaad aaja* praalaa saaoaraad ttaalf with aa l&dasad radia 
f raaaaaa/ attwd to that of tha loaa a# tha U*835» tha aaj^a UmgVk 
of *lsa dlffar^raa that af V*a$9m 

3.J ^ 



S- ECREI 

3-8. Halt —A Ton* ItuApaont* 

*• IttdlM* - Doolgu for tho Mgaott and fWMM 

oquipMnt for Alpha I, Alpha XX and hotn «n drtM up prior to I 
Hoy Xb tho mm of Moh unit, porforaMM tot** ooro Mrriod 

Mt m prototypot or ttalod aodolt* Spoolol Mfhodt had to bo dorlMd 
for toaoltlro BMMroaont of Mgnotlo ftaldo M that doriotl*no of tho 
orior of 1.1* in htawgoMity of tho fioldt aould bo dotootod* fhlc 
■Mooroaoat mo partitularly difficult villi th« imII aodolo (too App* 
MO o»4 Ml). Xb opito of too serious ovnrhMtlng of tho noli otor* 
lMdod aagaot Milo,nhioh dlt not pontit aoro thn a foor Mooada eon* 
tlauout opoMtioa, tho dotiga of tho Alpha X aai Bota a o t o l o Mt prtvod 
prMtlool by 1 lap 19b* (Iw App* M) « Tottt aoro «1m aado oa a Mdol 
Alpha 1% mait (Mo App* Aj), iator than 1 amy 19U5* onothor modal 
AlphaXX unit nadorooat too to aai gtro OMoilomt porforaaaoo* Tho final 
. dotiga allot* for aagaotio f lold roughly 55Jf hlghor than la tho Mrly 
Alpha XX dooiga (Sm App* D22). 

t 

b * shla t^ip jtj a t* - Magaotio Irrogalaritioo la too prooooo 
taak haro ©ootid* rnhlo off oot oa tht produotira rata of a unit* lho 
Laboratory at California • tod ltd thoM of foot*, and attomptod is a 

> 

largo aoaoaro to oorrMt thoa through nam of *Mgn*ti* ohias" (Soo App* 
MJ aad BStt) . "hhgn«tl« shlao" aro oarofally foraod oMtioao of iroa 
ohioh aro fattonod to tho tldoo of a proMoo tank (Soo App, A5). fhoy 
aro attaohod la ouoh a My at to ohango tho patho of tho ioat to introato 
thoir Mofal tagular raago at thoy 1mm tho tonrM* 

*» «Mnoto* - ffhrM oaall nmgnat* mm toutruotod 

to that tpotial probloao Mold bo ttadlod in tho laboratory without 
loot of opoMtlag tlao m tho Mia aagMto* 

3.U ' 



3-5* Iwit D*tU*« 



•• °*—»*l * mlM af "mwm" raaaarah aaa ta daralap 
am lea aalttar unit tiring •« high a praiaitlaa rat* aa paaaibl* 



aalaa naald apt rata ■aaMhljr *var a laag parted* Haita vita tha aaat 
praaialag y»rf raanaa vara aarafally lavaatigatai and rafiaad tofara 
balag a i aptt i aa plaat daalgaa* Aa ladlaatlaa af tha aaaal ailty af 
• plaaa»1graa mi% la ihaaa la Appaadla A6, aaiah ahaaa Alpha I aai 
Alpha XI aalai* 

* 

b« aataat af Praam* • iavaatgMaa dlf faraaa "aaaraa" ualta 
•vara daalgaai aai aastad at Galifarala* all aavtaaa fall lata aaa 
af ta* gaaaral •laaa«fl a •hat* ar "paaltlr**! aaa "aalA* ar "gr*w*i*d*» 
Aa "ha%" 1»fa la aaiatalaad aa hifh paalttra raltag* aalla tha *aalA* 

faraat aaxiliary aaaaaalaal aai alaatriaal aaaipaaat aai ar* aaa aaailgr 
lataraaaagad* la la mat paaalala aa ilaaaaa aha aharaaaarUtiaa af 



thaaa variaaa typa* aitaaat laaliaHag ataaataal datalla hay aai ta* aaap* 
af thia ralaaa (aaa App. fit) aai Ma). 

a« Paalta fraM—a* • Iraablaataa aaihaataal aai alaatriaal 



aarplag af parta, aaltiag ar aaakaalac af paras by alaatriaal ilaaaarga, 
aai laaa af paaar ahraaga dlaabarfaa* la aaa? aaaaa parts hai aa ba ra» 
iaslgaai aai aara aaitatl* aatarlalt saagaa aa aal*a ar laaaaa aha 



iiff iaaltiaa* la* iaalga af aha aaaraa la aaayllaaaai by tha faat laa* 
it aaat diaaipat* a larca aaaoat af paaarv lata paaar la da* ta thf r** 
tuirad haaatag far tha aabllalag af aha aharg* aatarlal (araaivai taara* 
ahlarlda), ta laa paaar la H» laaisiag ar*, aai ta aha high ralaagaa 



ilfflamltiaa vara aaaaaatarad aaah aa alaatrlaal afcart alraalta. 




It thla paaar la Bab praparly alaalpabaa, parts wry ba aaalaaaaaaa, 
aaa bba aaplpaaat is aarlaualy aaaa§aa» ?aaar la alaabrlaal ala«harg«8 
la aaaablnaa graab aaauga to salt aaa apvbtar aatal part* aai ba •rmafe 
aai fuaa laaalabara* fha high ralbaga laaulatar prablaa hM baaa aariaat« 
A thataaca aaarah baa baaa aaaa ba f lai baa baab laaalablaa aatarlal ba 
adbhataaa bhaaa sarara aaaalblaaa* fha laaalabbr prablaa baa bat aaaa* 

* 

alally high priarib/ la bba aavalapaaab «T paaltlra bjpa aaaraaa* 
Bafara a aalb aaa f iaally aaaybai, lb aaa a aasaaa r y ba alapllfy lb aa 
aaab aa paaalbla at bbab aaa haahalaal aaaiabara aaala ba abla ba ayaraba 
bba walb, 

3~k* Callaahar Paalaa* 

* • 

(laaaral. - Tha aia of aba "aallaatar" (aalah aatahaa 
bba aayarabaa aabarial) aaalga has baaa ba pra aa aa a aaib vhiah aallaaba 
a larga fraeblaa af f-t35 laaa la aaa aaayarhaaab af bba 9*11— tor aaa 
*» V-iJt laaa^aaa t aa r Qaaaartaaat. laaa aaatliarablaa alta baa ba ba 
glraa ba aaalqplaa; ■ aallaatar fraa abiab bba praaaat aaold at lami 
aaallr* aa laaa af bba aarat af aavalapaaab aarft aarrlaa aub ab Bar*a|ay 
aaa ba galaaa by aablaf bbab 117 alffaraat tyyaa wcra larastlgataa, 
fbla ataftar 4aaa aab laalaaba baa larga aaWr af aaalf laablaaa aaaa 
la bba a a ah aa l aal aaa alaabrlaal aoalyaaat bafara aatlafaabary aallaatara 

a 

vara abbaiaaa (faa aay« M). 

»• lallaatar In*: - fbara hava baaa taa caaaral aajar 
•lata If laablaaa af tyyaa af aallaatara atualaa ab Barkalayi bba aaa* 
paakab aaa bba tva-paahat tyyaa, Iba aaa-yaakab aallaatar aaa doifaaa 
far aaa la Alpha X aaa Alpha IX *hara %ha layavarlahaa material la aab 
raaaiaraa* fha t aa p aa ba b aallaabar aaa oaaigaaa far 9ata valta, vhara 
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GCCRET 



toa atorga Mtorlal mm la alrMAjr wUhaA 1b f-*55« All toto aba*fa 
Mtorial tola* AMa aaa rmk toa MllMtor «il ba i Ma MMi trim to* 
toak b a« MM af ito toa toa*y t wpiM« t la alaM* ava f-AJA 

■ai it mm ba MllMtoA MMMtoly to Mali AUatlto af toa omUnM, 
awiahaA Mtorial aalaa U rMjalaA* Imm, toa toto aallwtora toara 
toa p a M a to (Am Am* 01) • 



has muI totomialag tfca totA MMialA alat atop* U IMa* af toa 
M«ka* (Ma Am * A7) mmIm a amiMi mam* af 1-AJ5 praivaA* 
AmIAm tola rM» li tmm %, to* MllMtor teA to rvtoia Mtorial MllMtoA* 
Xa •paratlra a mmiI af ptatr 1* 4«11t»mA to tot Mllaator 
by tMMtoj 1«m (rMgaly *> Iff far Alpha XX) • Aa la to* mvtm, 
tola araatoa toa tola prtolMa af Mrpaga aaA Mlting af uatorlal, 
aai taaaltoag ator% airaaito* fa lani tola Alfflaaltr rafalrai 
flaAiag aai aalag toa Mat Mitoala Mtorlala* Araaaito toa baa» 
toa Mat vlAaly mm Mtorlal to aratoat lM«la*era mA MllMtor farto 
to Alto* FallMtag m MtoMtra MrtM af MaaariMato to MMrtola 
toa toa* ala* m*m, MtoafMtor? Am 1cm km mm fMaA far Alpha I 
mA Alpto. n mA toto alato* mm imwI toa mm Mrrlai •«* m 



a "Map" toM aallMtor* Tha "mm" la AmIcmA to alM Amb toa te» 
Mtoag I*m alto a MtofAiag Mlto«a aai Am« m* mmIm toa m af 
MAMAia aalM* Xaa "mm" MllMtor mm ya* aoaaato alto toa aaa~ 
*mttoaal fc/pa MlUator Mmum it Mm ma Mllaat a larga Maec* 
ftoaAiM af toa AatiMA lMtopa* OallMtora toM alaa mm AaatgMA • 
tolab aaaA alMtrla aatoa tmtoaA af MfMtla aktoa (iaa Am* 080) • 



•• Dm 1m ftoblMa** BaaifA af MllMtor* (Am Am* At?) 




program «*■ aroppaa b«mum of tho high aatarial Immi *** 



haaioal alf fiaultiaa. 

Coatral loalaaaat. 

0 

*• **** * **• •taiiaa aai oporatloa of tho mii apootro* 



graph roaulroa tho ooolga af olaotrloal aoatrol aaaipaaat ta aoot «o* 
aaata* TImm coalga probloaa f«lX lata <W braa* olatalfioatloaai 

* r 

(1) llgh-ioltago, kifH poaor rootif tor ■jt>oaa villi aaxillarp atatrol 
ooalpaaat (a) apaalal alootroaio dorlaaa for rariaaa oaporlaaatal 
ptagiaaa (9) hi til pro la I— ragalatlaa af ptwr aapplp a j alaaa (U) 
aoatrol iorlaaa for oartala tppoo of hlgh-^olbaga traaaloat 



im ta tho OtnuW of tho saya ratios proaoaa* Tho aloatrlaal aoalp* 
i naaa a aar y for oporatloa of tho raootraaha IboIuojoo aacaat ptw 



•"fflj oaatro* (3oo ipp* My), poaar oapplloa for oroo aaa for 

i 

lag too oharga aoatalaora ia the ooojtoo, high Toltago rootif iora aa* 
rogalatera for the ioa aeeeleretiag era tea earn auxiliary aeteriag aat 
trel eajelpaeat (too App« BJO, DJi). 



** *— Jroolot* • Tho early hlgh»veltage rootif lor 
uaite were 4* algae* to tvpply oarreate of about 0*79 aape at veltagee 
appreeehiag Ifi kilerelte* eaeently aoolgao4 rootif lor uaita aro 
eepeble of oapplpiaf 6*0 ■ a p or ie at voltagee la exeeee of 30 kllerelte* 
fhooo rofal r iaaa U aro far aboro theee oaaouatoroa la ratio breeeeeet 
and alailar hlgh-ealtage peear applieetleoe aaa bare refairee ea 



eire etealee of the rerieae reetifier eyetoaa aaa tehee ehieh might 
bo eapiayae for thie eerrlee. Apoolal tabe typee bare boom earo l o p o * , 
X* I* latereetiag bo aete that tho aexiaea peraiaa Iblevariatlea la 
tho valao of tho aigh-ieltace aiini 1 i f'lf fiftleaTlBI) fj&mw l»I ayabaa 



i* 0«1£ of tli* ftvwtgt rtlftft^** Satfe y*Mit* r#fi>l*tioa of Iftrg* 

«f pmr t« hit* ToltafM has i*t*irtd »Mdi wglMtrtac *wr%» 
A pp— d im At tyfl**l hig)u»«»ltec* tyipwli Tta «mpm% *» 

Alpte XX half %r«*k it •applied by %v» g*Mr*t#rt drlvm *jr • ilngl* 
aolmr* Th# dlr#«t twrtat, ttot pr#d*»*d t U •% th* r*to of 5000 W # 
#r a* 600 ant $000 rape* As alMtrtaal tatiaatriag dapartMret 

aaa tttabltthad frlmrily %a prtduo* *ha alaatriaal tirtult and afuip» 
■rat italgat aaratttfy ra tat rati* rtttavta pragrra «t tht Rulatlra 
Lt*arataip> lalt grtra larar tatta la ra atrlttvy Mp*ti4p ra ttra* 
mi Wtttttr mglattrlag Ctrptratlra w rat ttattvratlra «f T-lf ♦ 

1 

*• atattal * • Fvrattt traa* aaa ra tptratt* taly rata 
rat prattrat vital* rat trait it tltta ra ra aaralvra raaraa (0.00001 
ailllraraft tf atrtury)* fait high raram It arattraty ra piarraa 
ttattariag tf tat ttralt i a t ra Itat rat ra rallltlra vita gat rai*ral*t # 
taa ra trait araalclvra tf rat high raltagt. f ht ratraa aaat at aala* 

- - * >■ 

ttiaa* la tplta tf tat tratlaata gtaavatlta tf gatra aariag rat tptra* 
tlta tf taa rait. Urgt tiffatita prapa batata by araataltal yoga 
art rtftiftt ra p r t tra t taa aalatala tat Mgrtt tf tvatratira «t ralra 

tht ttrakf tp#rra«# ttttt ***«#• S frail It HH«I P«*N MfttU* tf 

* 

tpttatlag at rath high para lag rattda ra* Ira pr»ca«r«« mrt raraar* 
tltllf la utt la ray ttatr prttttt* 

a* *taa larattlgatltat* - Oraparatira tatta rara foe vita 
pray* op ta 5t traatt la ilaaarar araigaa* ay ttraral twtfatttra la 
19kk (fat App. D3t). airat that tla» alctlllatlra Prarattt Crapaay 
raatr Oratraat **»*4gra4», rat dt^^^ypraf) Qra^(^^t3 

f trataaa ra ra, raralratly d..l^ T ^^ai^^ Q ^ 
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a*vara «r#M««««ttMf 9 far aara 



I* f ragraaa 



tpaaa arrmagaNRt ara m 



af tha f iay lag •qpifoMt Aaralaja* a% Baifcalap 



It •bom la Appaail* Ap» 

a* Taatmmafrai * I pari fraai tba aaahaaia aa 4avalamaa1l 
af fuaf lag tfaijpa**** rasaarah haa baaa 41ia a +a* ta Aatalaylag aalt* 
afc&a praaaara aaaaoriaa 4arlaaa far aaa la tha praaaaa taak »ai aaa* 
naatlag lUaa* A * f a«V»a laatraoaat baa bam lataata* (Jtoia) far 

* r 
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S ECRET - 

MCTIOI k - CHEMICAL BS11KI 



fl«—*ftl Pwrtptlca •ad History » 

«• Sftagft* • Chaaitft} I«i«ftrsk dftftla with th« pr«pftrftti 
of ohargo «a to rial for tho aaoo opootrograph, roaoral of uroaiaa 



froa tho opootrograph aftor * rai 9 rooororjr of uraaiuo froa aaoh 
oolutloao aaA alooollaaoouo oolido, r o o o wy of oarioho* notorial 
aai proparatloa of final protaot* aaalyolo of oolatioao aad aooajr 
of uraal» # ui iarootigotiono i*to tho sofo^rSiitthrdo UtoIto* ia 
oaofc of thooo oporatioao* (For bolp ia aatorottadlag tho oppli* 
oatioaa of tho roooaroh problooo ooo flow Diagraa Appoaila 110)* 



k# Bwooroh Qrouoa » * Ao otato* oarlior (9oo 800 » l) $ 
tho foaaooooo Baotaoa Corporatloa otorto* a roooaroh group at Bork»~ 



lof la Fobrtary 19U3, oaothor groap at Boohootor ia April 19U3* 



Xa I9b3, *b*ro aoro throo orgmltatloaa oantfuotlag roooaroh oa 
tho ohoaloal probloao of tho Uootroaogaotlo praoooo* Thoto group 



aoro tho Tfeiroroltgr of Calif oraia taiiatloa laboratory (TOIL)* f 
nootoo Btotaoa Ootporatioa *ai Brow Qklvoroitj* 

o* Inforaotloa Arailoblo. - Thoro aao ooaoldorablo ia* 



fonatloa arailoblo ia Wfj l$k3* rolato* to tho ohoaloal prohlow of 
tho olootroaagaotlo praoooo* Hoaoror, thoro aoro also auatrouo pra» 
W* *• b« ••bra* b«fer« Mhm Ub«r»t»ry ■•*!• ofctaiatrj of B«rk*l«y 
m«14 b« trftaaf orrft* late th» ftOl^Mli »laa« tola* bail* at Oftk 



XMgft (Mft Apf« H*;. Thft ftfttft Of tlM fthftttiftftl NIMNk ftftt ftftTftaftftft" 

1 Af ftftftttgA tft pmlt Tmmnm Uataaa Cftrporfttioa t« prvpfti* flow 

•a««tt for both Alphft and lota prodvctiam (Sh App. HO «a4 D3J4). 

NUCLg«INFORMATION 




c 



\ 



Iho ootoatlal fttturtt of tht itniii7 prooot too utod at T*12 aro 
oonttiaod In thott flow thoott* 



fho priaoipal rotttroh probloa during tho aiddlo of 19U3y 
tfco prodattloa of tttlaftotoryr ohargo at tor it 1« Too aothods, Ttpo* 
phato* («0H) tad 11**14 phtto* (Bran Ufciroroltr) oaittod* Bottt 
protest** ha* torlout dlttdvtatagat for qutatitgr prodaotlot* Iho 
llqtld phttt prooooo mo ttuditd la tot, Btstaaa JEodtk pilot plaat 
at Boahotto* (So* App ♦ »53)« 



l*»t* yroitratioat of Ohtrao M»torlal » 

a* 3&rp«o« • Sororal aatariala ooro tostod boforo it mm 
iNlM tbnt orttiv totraoblorido «u tho m3* oatiofaotaty (too 
Appondis 01) . la looooftor Iffal •m§9 mA kntttLili* (UBld) 1M 



diooovorod at Borfcoloy. l—oiaa* MWil to hold pooaibilitioo 

for uoo m a oharfo ■atorlal tut by Jvjoo 19b* *** ao loagor bol*t 
torioutljr ooaoldorod bootuao of ita look of ualfona rtporltatio* it 
vaoaua tad tho iaoidoat dlff loultgr la aalattlalag ualf om rtpor phato 
protturo f roa tbo ohargo* Otftor uraalMi aalto tatk to uraalua trl* 
broaido (01*3), aiaaiua tri»iodtdft (VX3) aad araaiua triohlortdo 

(Wlj), MN tOOtO* for M lata Iffl lrtW 19i«l» (*•• AppO»d|» 

DJ7)» Thoao ooapouada aoro fooad to bo loot aatiafaotory thaa tfe* 
totrtoblorldo bootuto of tholr grotto r diff loaltgr la proptrttioa tad 
tholr look of stability la proooaa* (Soo Appendix D57). 

b# Ibtraohlorido ttodloa> • Maar aothwla of producing 



oraniua tatraohlcrldo oxiatod by Soptcabor 191)2 (f App* 01) • 
Rnmr # th* probloa of produaiag qaaatitioa of VOIl m a aatia* 
factory ohargo notorial nao aabjoot to oonoontrated otudioa dmrlag 
19i0 aad hao boon a aowroo of a tody and roooaroa up to iho pro* oat 



date, 51 Daoaabar 1946* Tha vapor phaaa aathod, itudiad axta naivaly 



at Barkalay, produoad only avail quantltlaa of U& 4 + Tha liquid 
phaaa aathod, origimtad » Broun UnlTartity, produaad aapla quantity 
of TJCl^ par run but ganaratad an axtranaly toaia gaa (Phoagana) 
undar praasura* (3aa App« C9 « 13-16)« Both nathoda ara subjaot to 
praparational diffloultla* (Saa ipp« C9)*> Baaaarafc continued at 
Barkalay during 1944* on praparatloa of 001^ to inprora upon tha pro* 
duotion oat ho da whioh aura put into tha plant* (Saa App* D38)«. 

■4 

Raaaaarah haa alaa oontinuad by TBC at T-lt on tha liquid phaaa aathod* 
tha xapor phaaa aathod and # mora raoantly* on tha poaaibility of ualng 
hasaahlorpropylana In a liquid phaaa praparatlon of UCI4* (Saa Apf + 
D41)» fhia nathod of praparatloa ahova proodaa of aiaplifylng tha 

* 

raoorary prooaaa and eliminating oartain haaarda paouliar ta tha 
praparatloa of tha oharga material* 

a* Othar 3tudlea« * Za tha aarly noatha of 194*, tha pro* 
blaa of produoing without a toxla gas by*produot (baoauaa of 
X d«ath & 1941) «i attidi«4 by Purdut DWnraitj and th« ISO BM«urek 
OcpartMBt (Sm Appendix 1X9 k 40) • la Maroh 1945 th« TSO R««o*roh 
Dapartaant diaoorerad a liquid phaaa aathod ahloh aaaaad to havu aoat 



advautagaa ovur tha than aadating nathoda* Thia aaa tha hexaahloro* 
propylana aathod (Saa App* D41}» Briaf atudlaa aara aada at Jbhna 



Hopkina Uhivaralty during tha firat half' of 1946 to halp dataaraiaa 
tha phyaioal oharaotariatloa of THJl^ aada by dif farant nathoda* (Saa 



App* D42) * Jhia inforaation la important baoauaa aoa* 00l^ # dua ta 
aid* variation in taaparaturaa raquirad for vaporisation* doaa not work 

aall aa othar COI4H * n 101190 »paotrograph« Thia -variation aaa 
found to ba dua to snail aaounta of iapurltlaa and, possibly dlffaranoa 




La oryatal alma* During thli aaaa pariod fundamental reaearoh aaa 



la eplattered la varying anounte error tha aouree and othar parta of 
tha aaohine* It aaa early raallaad that reooTery of thla aatarlal* 
aepeolally la tha Beta tanks f ma aa laportant problea (Saa App* Cf 
pp 1* & 17 and Book Y* Vol* S # p« 8*21) » Thla paragraph doala with 
tha aethode uaad to reeorer thaaa aalta tram tha machine in a aolutdoa 
or aolld which would ba re-prooeaaed to prapara oharga notarial (Saa 
App« D44 and Di0)» 



trm tha raoalTara aaa tha only reooYery problaai oonaldarad at length* 
alnoo all tha aatarlal aplat tared about tha machine aaa normal uraa* 
lue* and oould ba raplaaad eaally* Reoofery of tha anrlohad aatarlal 
oontalnad la tha Alpha reeeliere turned out to ba mora of a problaa 
than aaa originally expected* Iha raoalTara vara node of atalnlaaa 
steel* Early recovery atudlaa aada oa tha STHLnoh oyolotroa at UCRL 
Indloatad that all anrlohad aatarlal oould ba reacted by aa aoid* water 
and ataaa apray waeh* However* ahaa tha Alpha apootrographa atartad 
operating lata la 1948* there aaa aa unexplained loaa of 60% at tha r*» 
oelTer* It aaa auapaoted that thla "loaa* aaa oauaad by loaa penetrating 



Into tha atalnlaaa atael alnca thla aatarlal could not be recovered by a 




(See App* D4S)» 




b* Bjooorary tnm Alpha Beool^ero* ~ Jn Alpha* the recovery 




•laala a* id aaah af tha ra««itar» lha prtblaa mi tolrtd by aappar 
plat lag tha nNiftn tin** ««pp«r dlssalvad raadlly la am aald 
aaah aad «aatalaad tha araalaa ahiah faraariy arald hara paaatratad 
late tha ealabla atalalatt •teal. Thla aoppar plat* had ta ba 
raplaaad after aaah atahlag* 

Bttorair fraa Bate taaba* • la teta, at nated abara, 
it aaa aaaasiary ta raaartr all af tha turaalaa chargad* Mara alab- 
arata arfehada af ratarary vara aaplayad* (*aa App« 09 Pf • lB*lp)« 
A aaral aathad af dtteatlag araaUm 1mi«« laaida tha Bate aaahlaa 
aaa drtalapad at BOB* dariag taa alddla af 1*I>J. Badlaaattra ajaaiwa*37 
(fl«B5?) aaa praparad by irradlatiag taa aaaal aharga amtarial (taa 
App« fitiTl* lha aaaaat af wraalaa laab la aartela parte af bha «paa* 
tragraph aaald teas ba raadlly dateralaad by taa radloaatiTlte, aite 
taa *W aarrlag aa aa ladiaatar, af that part la qaaatiaa by taa aaa 
af a aaaater. (taa App* nl|i)» By Paaaabar 19I& aaariy all raaarary 
•tadlaa vara balag oarriad aa by TEC at tba aite af Y*tt t aad thla 
rn i m y baaaaa aa aparatlaa prablaa* Btaaarah at T-12 # m r aa ai al 
•f araalaa froa taa •yaatragrapha, baa laalad ad a aaarah f ar prated* 
tia* aaatlaga, ba ba aaad at palate las Ida lha fata aaahlaa ahara a 
high aaaa aatr atlaa af araalaa lap lagaa aa taa llaar af tha aaahlaa (taa 
App* Bit?), aad ata af aadiaa vita tha aharga aaterlal, ba aaahlaa alth 
all tha tv— ahlarlaa aad raduaa aarrtalaa af tha aaahlaa (taa app* Bitl). 
W». Baaarary af Praalaa tnm talttlaaa. 

a* gaaaral* - At f irat it aaa baliart* that tha aaterlal 
•plattarad latida lha aaaa ■paatragraph alght ba aaaaaatfaily raaaaat 
dry* (3aa App* 01). Htaatar, trial raaa aada aa tha 37-laah 

~S£fr(«T 'CLASSIFIED OWTrST m 



•palatraa at Mrfealsy la laraaaar 19bt* laaiaataa that at laast i 
parts of tha'aaalpatat ihaalt ba aaafeaA vita hot mtar aaa/ar *ilata 



aalia ta raaova all ot taa araaiaa (aaa App. 190)* Praaagaaa far 



tha futatitatlra rwitwy of araaiaa fraa tha auk talutioea aara 



aaggaataa at taia tlaa, uA tlaaa than aara aaaa oat af tha aaat as- 
haustlraly ttaalaa «f all tha ahaalaal problaaa* ay aaraa l&5t aar- 



•ml fWlfiMtlM pr»MfM« f#r B«4t solution* hat •«ggMl»4 i 
lai % pllrt pUat wu is«t*llrt t% Bttk»l#^ ftr i%»*|lwt (8m 
Aft* 191) • At la tte •*•• •* attluri* tf •iMftlag itM»tr#t**P*i 



flirt pl*»t •*•*!•• TCfaaHiac amif mt uraalu* frrai ••hridou 
•wmi*** okitfly with 8*fc* prtfcltM* By 19U$» thywi Bete m* 



••▼•17 pr t • • •••• «•!• tola* •*»di*4 la pU*% plftate, to* )*••••••• 

at B#rt»Ujr (iM Apf, »3*> «a4 w a* *•*••*•* (••• Aft* *5i)* tto 
Alpha r—v*ry pr*Mt« «m 4 If ftomtiBM Utt— topp^i-atlM 

(tM Aft* m)* 

*• ttatlat* • A praaao kaana aa taa aaalata nathaa 
far raaavaiy af araalai aaa pvaaat tiaa af aharga aattrlal far fata 
a»a «aalTaa by 90A la Jaly lflijj (f aa App. DJa). It aaa aaalaaa, 
at a aaatlag hala tha iMaa* aaa* af Oottbar 191*5, ta install faail* 
lalat far this pr*««as sat far oaa kaaaa as th« psrsxida praaass aa* 
lag ssatiaara* by S8« slaaa beta taa oaalaaa praasu ana tha par* 
anlaa praaaas apparently tara satisfaatsry (fas App. D59), 

fata Pilot flaat statisa at 1-44 hagaa la Oasaahar 1&? aaa ha 
ttnuad ta tha prassat aata^pMaafear^ I9lf»* Aa operational 
flaalty la saaTortiag tha araaiaa ta taa uraaaaaa font vlth th 
tralp^La aall pravaataa tha VOfA ar aaftlata 

USSIRE 




aalhai Jraa Wlu 



uoad as tha ploat raooraiy tygtaa* Jh* poroxldo aothod m la* 
itially haadloappad by having too *uoh oappor iiitorftroaoo la 
ohlna vuh solution* * Duo to this diffloultjr ml othor oatrao- 



tloa aothod aas ttitA during » short la to rim alalia further lap ta*a» 
aanta aara balng aada m tha ptmUi aothod ahloh lata* b*< 



kaoaa m tho Lartoa or Soli Pbroaijdo prooaoo* This poraalda MtM 



has oontlauod to bo oaUtaf aatarlly aaad uatil tho proaoat data. 

Ml— laaroroaoato* * Ooasldorablo m«irik 



aork haa bm dm* ta dttmdaf tha test aothod* of raduolaf tha 

» 

araalua aoataat af dUata sflutloao fro* ahloh' tha balk of tha 



uraaltas hat baaa roaarod by prooipitatioa* Broaa flairs rsity dla* 
sorsrad aa orgaaio aalvoat ahloh ooald ba uoad to aatraot uraaliai 
•oloottroly from solution* oaatalalag aaly a faw part* por alllioa 
(•aa Apt* D5*)# Mai lopkias Ualrorsitjr otadlad tha sffloaoy af 
oa-yroolpltatiBg uraalua alth llao to roduaa tha soaooatratloa af 
uraaloa la aartaia af fluoata (Saa App » D57)* B ooorory otudlaa hara 
baaa aada by baa faanaaaaa laabaaa Qaraarabioa raaaarah labj^ilCiaa 
Daaaabar Aa aabraablaa aaluaa alba a rababiag (M laalda 

vaa drralapad by TORI (laa App. D56), lb la know at a ••planar* 
aaluaa, and lb baa aoaalbUlblaa of balaf far aara afflalaab bbaa 



tha abaadard oouabar-aurranb flaw aaluaaa aaw la uaa. 

ataorarr af f raaliai fyaa >olfda^ • Aa lalta of baa 



( rlahad aabarlal la auah bhab ubaoat abbaaaba ara aada ba r—*fr lb 

tram all bha mlaoallamaoua aallda aaabaalaabad with lb. ftaaa sal Ida 
lnaluia bha grapfciba alaabradaa aaa^mtel sarba uaad la bha aua 



4.7 



( 



» 



r 



•footrograph, f iltor payor **4 opoagoo uood la tho laboratorioo aad 



baildiaga, Qa ^ 9nM *■* ohooo of plant oorkoro, aad lm ion «u«i 
tho oarfaoo of flooro cm wftdoh satorlal hao booa apillod* 



Moot of thooo rooorory itodloo ha*o boos aaio by tho Vnmooooo 
loot** Carporatloa* Pfciiao Vairoralty oat Johno Hopktoo Uairoroitr 
havo ooaoidorod mo probloa of rwaoral of unaiaa froa graphite (Soo 



Aft* *5>t)* &io aatorial ooataiao ao high at & ly volght oraaia* 



ahoa it io roaorod fyoa tho opootrograph* looorory of tho araaiaa 
froa tho graphlto is aoot dif fioalt booaaoo of tho ooaploa aataro of 



tho graphlto* Aa oatiroly oatioffcotoiy rooorory oohoao to roao*o 



uraalua fro* graphlto ha* aot booa o*ol*o4U 

t**6* Booorory mad Proparatlom of Flaa! yrodaot* • Tho uraal 



to rial roaorod trcm tho rood Ivor* la tho Bo to opootrographa io tho 



ot highly oariohod araaiaa obtaluod at Y~12* thlo aatorial io ox* 
troaoly nluoolo • Boforo It ooa bo o hippo* it aaot bo rvprMcasot 
iato tho loiiroo ffoa (oraalas totrofloariio). 

loot of m« roaooroh work laoidoat to tte preparation ot tho 
fiaal proouot, ran oo- purif ioatioa aad grladiag of tho f IJ^ wit, 
4oao oxpraaaly Cor tho Y-lt float vaa ooooapllihoi bp foaaotooo hit* 
aes Carporatioa. Broaa Uairoraity haa raooatlp doao aoao roooaram 



oa aa iayvotod artfcod of preparing tho fiaal salt (Soo ivy. DJp), 
W* Aaalytiaal and aaaay loaoaroh. 

a« Poflnltlono. • Analptieal reaeareh ref era ahiefl? 
to all of tho atuaiee aado to porait tho aoouroto analyaia of 
eaaplee for tte aaeuat of oroalua la tho preaenoe of any of tho 

i 

o> 

otter 92 eleaeata of f ieielly kaona* A fi A iOO{§§]p|p U> **** 
eeraed with nethoda of da to rain lag tho rJHUT 




urmniim in may taapla af tha mtml or m pamii af tha natml« 



Cag%y 



( 



b. Analyala * - Siaaa ituiy of analytical Nthada far 
uranlua la not a prablaa paamllar to tha T-lt plant tfcara haa baaa 
OMillmtti iatarahaaga af "kaav*fcaw* b«tiMn Y«lt aa* athar MM* 
hattaa ylaata* Jar thla raaaan, 1% U dlfflmlt ta t«M wlM 
analytical aataata ta thalr original i«n«t lhara ara aaay aathaaa 



of datamialag uraaiaa* Maat af thaaa aathota, whiah ar« highly taaa* 
alaal, ara liataa is tht CMUVn Wnm\ af Staaaai* Analytical Kathaaa 
(faa Apf. 068) » K*a«at aaalytlaal r»f«ar«h haa baaa tiraata* at fiaa> 
iajf rapid, • lapla aathada af analyaia far uranfaa, and alaa at finding 

ft 

thada af dataralnlng antraaaly lav aoaaaatrmtiana af mrmalub 



Aaalyaaa aaplaylng flmaraaaaata ara rapid and ralatttraly alnpla* ttuqr 

■ 

* 

vara atodlad jalatly *t fanuiataa Saatau Oarparatiaa (3aa App* 060) 
and Qrtrara lty af Calif amia (taa Jpp* DA)# Othar rapid atthada 



•aah aa aalarlaatria, gpaa t ra -ph t t iwtrla aad palargraphla haya teas 
•tadlad antaaalvaly at T-Ut by fanaaaaaa laataaa Carparatiaa, «4 
bara raducad tha tlaa far raf 14 aaalyaaa ta apprasJaataly taaatgr alamtaa, 
Taa addltianal argaaia talraata far mi-maim altrata vara ii***rmM4 
by Bratai Ualraralty la Jm» a* a. Ally 19U» (Saa Apt. 9<t)* Oaa af thaaa, 
haava aa "paata athar", haa baaa uaa4 aa aa analytical raagaat ta ra* 
plaaa highly laflaaaabla aiathyl athar* < fhi«"yanta athar astraata 
araaiua aalaatlraly with faw athar alaaaata froa vary ill via aalatlama* 



•• A *— y* • Aaaay raaaarah haa baaa carried aa aanaurraatly 



with routine aoteralaatiaa af plaat aaaylea at T-lt. laaearah aa aaaay 

a 

sethoda haa alaa baaa aarriai aat at TOIL far tha T-18 prejeet dariag 
19W» »■* 1*9 (••• App. AW). Bw «m atMi, Ultk ui ml U UMjr 



tha rafaraaaad r apar ta * lhaaa aathoda had baaa aatahllshad by 
A. 0* liar of tfi&naaata aad otters bafara 1 Ik/ isk5 (3h App. D63). 
(' Assay rosaarsh has baaa aanoamad with laprariag tha aaouraty 

of tha datsrain*tlsna f mad tha apaad with wfelah dataralaatiaaa aaa ba 
aada* It la of lataraat ta aata that saaplss ta b# aaaayad anat flrat 
ba sarafally parifiad* Ihia par If last laa praaadwra IittsItss aaaaidaf* 
abla tlaa, aad haaaa haa baaa oaa of tha aabjaata of study* At praaaat 
tha r aaaaraay af tha aaaay labors tarias at Toanassaa laataaa ffarparatlaa 
1* laalaatrt trf law flaat that thaaa lahaiataria a «ra tha anly oaaa 

< * 

•apabla af datsralaiag diraotly with tha aaaa spaatragrapk tha aansss* 

K * 

i 

tratlaa af tha ssaraa uraniaa 894 iaatapa* 

Caaraiaiaa af fturlahad faad Hitarla3f» - Xa laraabar 19U» # 
it hasawa aaaaasary ta prapara tha T»12 plant far traatasat af aaridhad 
aatarlal fys» tha gaa dlffuaisa aad thanal diffusl* plaata* (faa 
Bask ft aad Boo* XX * VWt> 5)* Baaaatah atudlas asra aada ty tha Y*lff 
rstsarsh graajr la Saraafcar I9hk (>aa App« ta aaa if satlafaotoiy 
oharga aatarlal aaald ba aada f torn this aariahad fdad (uraaiua hsxaflaa* 
rld*)» fatiafhatsry share* aatarlal waa aada* la tar, it waa apparsat 
that tha cM Ait faaiaa plaat tatala ba abla ta faa* highly aarlahaa 
aatarlal aaulvalaat ta lata fa«4 ( aaa •• axtaaia4 afcatlaa, laaluaiaa; 
• aaali pilat plant, aara bagm 1b *ajr 19^3, aa« hara aantlaaaa ta 
tha praaaat data (9m App, 96}) . thaaa pilat plaat atailaa hara aatat* 
liahad « aatlaflaatarr plaat praaaaa« 

l*-9. Maaloal Baa— wa aad Safatar mi* Prabla— , - h> April 19b|, 
1% ma nearly aartala that tha ahamiaal proaaaa «aa4 ta praauea aharga 
aa>tarlal aaala hatra paiaaaaua phaagaaa gaa aa a by-pr*auat» 



Itsaarafc vm bagmi at 08& la April I9U5 <»•• App« 066) ta darlaa » 
auttaatla Ipatnutnt vhieh mold alia tfea alarm la «aaa tmla aaaaa* 



tratleaa #f tba gas aaanrvaA (about aaa part par a&llUa)# tka 
tartar aaa aoqplata* la laraabar I9k$ $ aa* thlppa* ta T-ll (faa Agp* 



Central ttata* aa tha haaartfa af araalm Aaat aaft teagar fra« 
X»ray», vara aaAa by a raprataatatlra af ICEL at T-12 la 9aaeafcar Iflt3# 
(laa* App» Xhaaa taets la i io atai that aalthar teat aar X-raya 



ra llkaly ta ba lajarlaaa teriag aaraal aptratloa* 
hasarte at Y-lt)« 



tienot 5 * OMuvxKfxo* as psmoikh. 

5-1, Plttrltt. 

* 

0«"*<*tl«u * Bit laltltl Dittrlot trguitttittt ft* 
T-12 rtttajrtk at att of la Jmlgr 19bt» m *tfjr fltxlblt aai wu arg*» 
a!m4 oa * baala of taaptratlta and llaiat* bat tin tht ttrkiac group** 
Thia aaa partially 4m tt tht fat* that aoat tf tht w«rk m baiaf par* 
faratd undtr OS0 to* tract** Alt*, tfct iltt tf t t gpttlt ltatarth vat 
anitr tht dlrtatlta tf to* I* 0* lAWtntt wht m btat abl* tt plaa 
Hit *trk vfcltll vt*M bt tf grtatttt Ttlat tt tht it tip. Jbb* Tht Bit* 
trl*t feglatt? aalatalot* tl tat 11a lata th*tvgh tfflttrt attic** tt 
taah lttatlt* tni f m tht rtatartk nttit wrt aarrtvtt* tht ttstrtl 
**t ttfhttata* mill, la fty X9fcJ, tirttt «ta«r*«tt tetMM tat Bit* 
trltt t*4 tat itmnk gfttft *tr* tfftttt** Ff« that tia* aa» tht 
Blttrltt Ikflatar umini alrttt ttatrtl tw aXl atfk tartuf* Art* 
aagiattrt tr rtprt ttntatlYtt tf tat T-Xt Val% Chlaf* 

*• to litmML • OtltaaX Am* 0. ifcrthaXX* fi*tt Plt- 
trltt Bagiaatr» ••ttbllthtt llaitta with tttlrtrtitr tf CAliftmla ta* 
wat rtpttatlhXt f tr tarXy latagratita tf QaXlfttala **** la tht Dittrltt 
fX«M GtXaatA Harthall wt» attlttt* hf Ctltatl I* V* Iltatlt, lata* 

t 

basta* Blttrltt Bagiatt** Ctltatl MlahtXt ttatiaua* tt Jattgxatt tht 
rtttarta ttra tt Balvtrtlty tf California thrtagh *• T*Xt 9*1% Chitf # 
Majtr V* 1. Stilt?, tad lattr thrtugh tt* Ctl* B* Bahtff. 

tht T<49 JTait Ohitf htt ttta itv rtttattd tt tht U*l*tr»ity tf CtXl* 
ft rait bjr Mtj»r B* A, FftAXtr, 6«Xiftmlt Art* lBfiattr # tad Xttt* tt 
Jthat Ittklat Uairtrtl^r, Pvurint Valrtrtity tat Brtm UaiTtrtlty *y Br* 
0. 1. Wlattrt aal Cayt* /• D. XrtXta4* 
5-2* PalTtrtlty tf Oallforala. 



*• 2fi92&£S£Sfi* * ftrooaaal of tao aUUtloa Utwntnjr, 
oa 1 Kay 19fa5» inoluaaa oororal of tho btp-roaklag ooloablato of tko 
oo«a1tiy# thooo mm oupportod by * oorofully tolootod tai ooapotont 
gro«f of thoorotlool and oxporlaomtal phyoioloto*, oh*oiot«i olootrlool. 
olootroaloo and aoohaaloal onglaooroi laboratory aad radio toohalolanaj 
dnftuMtti wohlalotof oad wlm km baa lot* Muqr of %ho grotxj hod 
nofkod oft tfeo olootrtMgaotlo pr o ow olaoo Ito laooftlo* (foo Aff • 91) • 

i r 

Chi graaai ia fltnra | (Apa* 1$) obow bao aoabaly fluobvablooo la laAla* 
bloa Ufcorobooy oap l o f po o froa 1 »ay 19a9# bo «ab»» Tko raooaraa grosp, 

^L^i^ ^^tifcUP ^J^^Stoif^J^^&^ftto ^f&^ ^fcjfc^J ^Rflhtfa^lP^^ ^ aa^aVL^tSa^ H^all4^*lE *lpP^^8^^^ ^ ^ ^aaaaaMlk 

• , , , 1 ■ 

nmnl oaglnoora, aooaaalaal aoolga oaglaoaro, oloobrlool tooiga oa*>» 

utfii laboratory booaalolaao iabcro jwalor grafto}* roafooakljr oooriiaa* 

ton aat oloobroalao oooriiaatoro* Tho btblo oa *4|f** 9 glvoo ft brook* 

dom into oi* oatogorloo of laboratory poroamol at •uyproadaatoly ol* 

■oatho tatorralo* Ht* tbo osooptioa of okof yorooaaol. It will bo 

aobod tbat too troad for all group* faUov* tk* graph* MaokiBloto «fcov 

o ooatlaulag laoroaoo booaaoo of ifoolal prodaotloa vortr for Y«l* # tad 

ospaaolos 1* 19M1 aad l^faj of tfco Alpha X aad Alpha XX oonrortloa pi**» 

grfl&ao ^^t^Jkj^p^-JttJ • 

»• Ontaaloabloa^a* fbo orgoalMbloa hoo sanblaoo* to bo 

ooooabUlly tho ooaa baroagaoab tao aaababbaa Mobrlab'a ocalaljbrabioa 

of bao ooabraob (loo ®rgaais«bloa Oaarb, Aft* 15). I* aojr bo aobo4 

«ko logoato of %b» telToroMf of «aiifoslo f vbo art rotyonoiblo fov tba 

•iaiaiotndioa of 1ao laHitotioa, horo fl«oo4 ob wvoml oogroo of 
•oaf Homo la 4ao BljrooboK of too IMIosloa loborotovr, la *» «ooro« 

**iy bo bao atgoatf, oaa la bat «oabi«oblag Of floor of baa torofamaab* 

fho locOabt haro aoooatod baa fooaoaoiblllbUo oai obllaibloaa of baooa 

5.2 



SECRET - 

MmttMtt vittout ask lac for any 4i«oloa*ro of aafcjoot vork* 

o« Aaoiataiaoo to Imiw loot*** Coyp+ratloa- 

(1) Aaololaoaoo a* Borloalor » • Surly la I9b9» r^pro** 
aoBtattroa of *# ffomoaaoo Battaaa Ooryoratie* oatoblMhoi aa of floo a* 
Borkoloy* Bmrlag tbo noat olfkt aoatha a ooaaiddrabio auabor of foaa* 
Wat too a ftrnaml ▼ialtod tbo laboratory* Tbo*o pooplo rooolrod 
im*taaotloa for yarioua porlodf la tao faadaaoatalo of tao •lootroaag* 
aotio pfoooaoj to* ia oporatl** of tao oaporiaoatol Mpit. Ibis group 
of Tmmhn Saurkaoa Oorporat&oa oaployooa lator had tho rooposalbillkj' 
of iMtnwtiai aad ftyofrioSag tho 1 nrgo body of tooaaloiaas aao wtro 
fcirod to oporato tfa« T«18 plaato* 

(2> Iraaofor of Laboratory forionaol . * Daring tao 
inur oai faU of 29i£* laboratory approrod tho traaafor of aoro 
thaa fif^r kop apoolaliato to tho foaaooaoo lutaaa Corporatloa payroll 
to aooiot farthor ia tbo orgaaiaatioa of plant aotlTitioo (ioo Apr* M)* 

Oj 

(I) Aoaittaaoo at T«4t» - «lato August l9t«| t a g*Oup of 
ladiatloa laboratory poroonool hao boos aalataiaod at Ml to roador oaa* 
ttaood Molotoaoo to tho oporatioa* fhooo porooao h*ro boos of ooBold* 
orablo toJuo la otartlag auoooaoiro raootraoka* ia Japvoylag •ptrotiag 

1 

•oulpaoat, md la iaoroaalag prodmotloa* fat auabor of V6UV poroooaol 
hao f luotaatad ooaoldorably* ao ahoan la F iguro 7 (goo lyp* It*)* 
5-f. loaataaoo laotaoa Ooroo ration. 

Itrly O»itaaiaottoa# * Tho firot ••para to roaoaroh d«ao 
by fbaaoasoo laotaoa Corporation uao oarriod oat at loohostor, low York, 
ia a apaoo oot aaldo at tho Baotoma Kodak laboratory (too App» lit), thlo 
group • tar tod work about I5 April 19b J, and had 26 pooplo bp An* 19^5* 



c 



abaa th« iWf rtaeka* i*a paak« OuarlBg jJtaljr 



X bagaa 



iMTlag far tba plaat a it a, m that by tka lot of August 19*45, *M 
iMfcaatar group aa longsr aalstad* Paring tha aaath af Ostabsr 19U3» 
tfca Ohaaisal PaTalopaant Labevataty uaa put ualar tha Chaaiaal Diviaia* 
at T-tt (Saa lpp. 0(4) 1% rmftla+4 wtil at* Oatabar («aa App # 



U*7)a Oat Vila data Qfcaadeal Daralapaant baeaas a separata Divia iaa af 
Ttowasaaa laatsaa Qarparttioa uitk Ity aapleyaaa# 

V* »»aaaaa Oncaalia%laa» - A* aaaa«r af aaatoia af *» 



•taff af tha liMiril tai 9«ral*aaaa% Hvialaa aa* lm miil taaadllr 



*a aalaa aaa aaa totol p«rr*U *» I* *»* lfbV It la «rsaaiiad 
(Jaaa 19l»3) laat sla t*»aaa xmt«r 1ft* »ira*atr «f aaa Dtrlal*a« aaaa 
grwy is turn ha* a c***P (faa Aaa* **)• 

5«4*# Omar taaaalaaa* - Orgaalaaalaa aaarat far Braaa Oalrarsilflr, 
Parte* Ua*rar«ltgr »a* /aaa* aapklaa ttiferaraitjr am glraa Appaadlx if 
taaaoga a?* Ibaa* oaarat gita aha ktj panaaaal aa aaea laeattaa* 



laa auaaar *f para 



qutatljr aha argaaiiaaiaa aaa* ba raadUy ahaagad ta faoilitata attaek 

i 

•f praalaaa a**lga*d thrauga tha T-ll Oaaraaioat Off l»*n 



3-5 • A«hn*wl*di— i a ta» - lha lirttay of T*lt Btsaarea aauld aat 



ba aaaateat aithtat aaatlaaiag gaaaval •rg«aisati«n« ( otter thut that* 

* « 

ararlausljr a*nt$onad # ahlea hvra giaaa TalaaUa Mclatana* aa T-lt 



alaaaat faraal aaaaraaa aallgaal*aa» ffartaSa aaaaliorgioal •taiSaa aara 
aaa* a* Iaaa lttt* OaUaga* aatiaaal Bor*aa af Standard* aad aataaahaf ataa 



taatftata af faahnolanr. aaalaa 



*fraai 
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TOLUil « - B3BJLKH 
APFODIX V" 

jnototaura 



Plate I - Am Jf tea* Ma«Mt A* AAaptea: f«r 
to* Hiattaaagaate* Mate** at iafaratoaa 

plat* n • t*a iafc ia«tt<aac»«t 
rata ia • ttt x* mpm " 

fiata IT - a* 19k teaH Aria, * Vl#w Laaklag 
taate^fca* 

Plato T * lala Mm him *tea 
Flat* YI - *ata MfcaMaa that 

Plato VII • Alaha n Magna* Motel 

IMjm la Piaaaaa faak 

Plato It • Alfte X felt 

rata i • Paaitiva it* t*«raa •# tot 
Aiaaa ii fypa 

Plate II - Oolla«tor Vaat fit* aw Saaraa 
Plate XH - Mallaatar Vm« Mite W 

Plato XHI - Itgk ▼altera Majalaaaat 
Plate XX? * Oaatoal laaaV 

■ 

Plate XT - Vaaana tlffualm Punpa 
Plato XIX * Taawwt Slffaalaa Paapa 

Plate ITU - Otepittoy iuajr Wtomtavy (TOIL) 
Plate 2P2XX • Gaaag* Taaariiatlaa laaaavaa 



Shi* i» •fjOpanrii 1b Aiih V«*39 ** •«•***•* la •ifaifloaa* 
fNrtit&««| Sat mum tpMtiwgrayh, «r taak *la fat wafmgwlaf 
¥«c lying «a Its b«tw«* ta« upper aaA l«wr ptftf-plMwl 
•f 4fc»/aagatt* Sa tot rlga* ft* »!'•■■< *» ▼••««■ 41fftMl«B 
pwp* VH» «bor«atlai ;«U4o«t la tfet teak. 
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&* oirtul*r *milding two*** th* id* inoh magmt *sd otter 
#l»otrical equipatot* Xa imt% for*£rmmd is a ahamical lafc* 
oratory* In right £ oragtwisA is tit* carpectar 9 hop and Mils' 
£*$hiae ib&p* fh* alilas of Paricolay ***** Oakland art in 
Tmakgrouad* For further ldantlf laatiaa of tmildiag* it* 
in Appanii* B2* 
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Ploto XC show tho to* tour*** ( right) cat tfeo too boat wUw* 
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fho ooaolooitgr of Alpha XX tooroo dotlgs any bo iota ia fUto JU 
. This wit hM foor ion seuro«i sanding four too booSKo lot* #; 
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Oiii with jftrf' lkNI#Oite- 



Ploto XX it * olo*o up vlow of too os|*rtw*ifcol Alpha I oo&oot* 
or* * tell a? t» thoo* thorn la Appo»41s A6# lot* that tho loft 
bos 1» opon to roooivo thf tM2J5 Isotopo, vfctto tho right ho* lo 
olotod oxoopt for tho iA*21 oloto «o tht* tho ion boom eon bo 
foetsood without filling tho box ndtH tmdooirohlo tToSJIU Tho 
fronts of thooo fcoxoo oro uaodo of grophlto* 

Flat* XIX llluair*t*» ta* gr*at*r ©oaploxitr of ta* Alpa* H 
solicitors. Tho oooaratoly-naoaln** grtphito front* of: tfe* 
box** nut o* roplao** *f toy ooeh roa. la this »i**ai>*» it nay 
b* ob«*rv*A that tho t»f a** 1* oloaod* 
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pyajltt Sxb****, Purrfo* tfe Irani*? 
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^ fbm ioottpotf ot*r* %* ft olnglo ml id bow* ttam %im $ai**o# # 
■-- 1feoy t>o%*§on fo&rftft *ai soli oa tor 

fciai tpvifr ImnnuA luiii tew ftlfoidjp frogmi too Aftreftgo o&J^^toljffc 
&i^«<4ift*ofe$^ It %umA Ik *H# 41*£j*u« to mptmmxk 
b**» (noto!* li&oo slopo JO* &wn to right) na4 <8» W<«8Ji boa* 
(ftmtoJt llooo olos* 30* yp**rd to right)* lt» tM» boot* tatov* 
ttteHEt* io dm^l#<4m«ilM»dl opooo* It my fee aotiwxi iim% 
n&U* Wm h**m tjmmmlvm* oro so rroood *to toho ctrt iootoiv %&* 
■^# g^ t| n y t of ■ %}* tito to**** in grofttoooto *« tjte* c*4i*#ti>r« Sho 
imrrcmiiig: #f tho tan to dun to foamoiog *rfoa* otf th# 

*&tao* fit* 3?wt&«* $» %o oolloot ttaMt- g*r*&«ot 
df t&# tt»<B9 *feioi* *tooo not «otaol4« with t*« 9«£|S 
18i» QQllMter otoswn ia th* 4i*gW* ***** up * o*ftli 9*rtt*» 
of tto,tf«89& bow* 
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Shaded Areas* Indicate BuiJdings Completed 
Prior to May 1* 19-43 . Unshaded Areas Indic&te 
Sui/dings Completed Since M&yl, ±943. 

Completion D&tes (Siren fn Parentheses for 
Principal Structures Are Acceptance £>&tes from 
Contractor* And Do Not Indicate The Earliest Par ±z&l 
Use Of Buildings 3y Project -4<3 . 
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RADIATION LABORATORY PROJECT 
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S*w fee<i aeterials, uraniua tri oxide (U0«) 
hetfsflnoride are eowerted to oharge sectorial* uranim \ 

tetrachloride (tffll*)* in Alpha Chemistry, fht* ttCl 4 i# eef****** 
la the Alpha csass spectrographs tV giW * metallic product e«* • 
riohed t* approximately 10^ 0~23S« The uneeparated UCla itt the 
zsae* epe otrograph, such M material tplattered on the sidee of the 

«mr- * *- mmmmmmtm 

(mettlftry* 

H I I II UK l|l I IW H ( M |l J| W 

the Alpha product (eontaainated uranium) ie purified and 
oonwrted ie VGI4 charge material by Bet* Cfeii^stry* At thi* 
point enriohed W$ trtm K~Z$ is also eeiwer^ to' fel^ charge 
materials the Beta m*$ spectrographs separate the final tap 
riohed material and the uweparated urenii» tetrachloride i* ftt* ' 
cycled throngh Bete Chemistry* 

Final Chemistry reoeitee the Beta Prodtict (oontt^t»ted 
uranium m^rnlj Worn the mm* spectrographs and contort* thie 
joateriAl #e predteei ihwidjr for shipment in the fora of uranlia 
wwiieii*eww#^ 0 , 
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maamx hbpqk* - chbkxgal aaow 

3aptembar-194S 



I» Praoaratlo 




Mat* carl/ this asatfe aaatarai prlnalpally oa tb* f toabr as A ds* 



daoaatly* boasts*, It appaara that tlM tatrabvoalda is not aa sultabla aa tba 
tatraaaXarlda* ^ Turtbav work oa tba broaida ia tbarafors dapaadsat oa add! Uoaal 
taa ta oa tbs bill. ^ r 

Taoallajf tatrabraaida 1* onak aars diff loalt ta prapar* tbaa taa 
tatraoblorlda, aa abowa by oa* asparlaaas, aad aa rapartad by taa Bursa* of 
Standards* ^ 

tts only aatbsd found aatiafastory la aasordiaf to taa raaatloai 
Our exparlaaata ( sas fig* 1) axtandad oaly ta a boat SOC*0» ^Tna axparlansa of 



taa flttraaa of 3tandarda la that a aatlafaatory rata la attai aad only at 100Q*CU K 
At, 800*0, vs aada oaly 30-T5 p la 3 boors* <^1hm Baraaa at MOO* aaa prsparlnf. 
a kilogram la • hoars* ^1% m* fount siaaatlal t ia obtaining a raastlra oarbaar 
taballo/ oxlda alxtura» ta prooaad tgr aharriag a *ttgar^oxid# latfjttur* alitor*!/ 
ailing oar boa t eraa laiap~bla«t t with tha ostite* gava a oharga raaatiag Tary 
alavl/ with broaiaa*> S 

A auaibor of iapr< ^g on« a ta la tha praparatioa of tha broaida hara bosa 
flaaaad, iaoludiag tha potslbillt/ of aooraraloa of tha ohlorid* ta broolda* 
If furthar ttorfc oa tha hill lndloata» tha broalda ig daalrahla, thaea will ba 
ooatlaiiad* ^ 

Oa tha jpaparatlo* of taballo/ ^tatra^hlorlda* mah graata* prograaa 
hag baaa xoada*^ Wa now haTa aararal mathoda whloh ooa turn out a kilogram oar 



rhli Jo^imsnt coniaint :n'ormr";n a.Tecitnq tha NaOonai 
\ Dtf3n,e of the^ted States *m*^r**uto^ thi 
Eipfonao. Act, U. ^S^T^ d 33. ilTl7«w,|«ioi, 
0r tht ^vgi s iloa u f ru t uiaiS^My minntf t0 „ 
nauthorlzW parson Is orohiblted bylaw. 
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or 



mora par run* ^Ths prlnalpal problana ia tMa lino at proaaat ant to datarnaino 
tlxa moat aatiafaatory natarlala for oonatruating aqulpannt* and to worn out 
praatloal data! la for ragalar produatiom ^Short auanarlaa of tha Yuriou 
aathoda aro glran balow* f 





94 a alaa la aaaaniially a big* tanparaftura raaatlon, raquirlng taapa^i 
turoa abovo OOQPO* ^1% ala# raqulraa praparatloa of tfca abargo by obarrlag % 
3Uga*-*4^o alntura* ^Blo produat, howarar t ia vary par* (9t 4 ft and aaparatad 
f ro* thn oliarga* /Quo abort run ualag aaall aaaunto gnro ISO g of produot* ^ 



Production of tul 



ohlortd> 



>thod aaa om4 bjr tat B 
»ooaada according to tin 

1 



uroiai 



XPI4 * (ao g * a * ...) 



(3ao 7if» 3) 

1 

Aa run by tbn Buraaa of Standard a. tMa aaa oarrlad out at 1OO© 0 0« v ^bur axparl 



ana alao dono at tbia taa^aratura, but it la probabla it will go at oonaido** 
abl/ lowar taqparaturoa* ^Ona alJHtou* run by tMa nathoA «^ra ua 1675 grana of 
produatt (1400 grana 960 ploa) froa a 2OO0 gran oluurgo of T % 0 9 In 9 bouro^ 1 ^ 
prinaipal dlf faculty la Xhm ranoral of aulplutr (or aulpfcur ooapounda) fxon tha 



product* 



Production of tu bally tatraofrlorlda f roa tuballoy oxldo and carbon, tatra* 

3Sxo uppor tcnparatura Unit on thia reaction la f lxad by tharwal 
doooapooitioa of tho oarboa tatraoblbrlda to oarboa and oalorina at about 
790*0* fbo roaotioa apparoatly proooada ia two or mora waya, of wbleh taa firat 



oooura at lowar taqparaturoa than tba raatt 



ro a * 2tiCX^ 




TO 



a ♦ SQOOlj 



T01 4 * SC0 8 



CI 




THIS IS COPT 



Of 



Oik* first run* typ thi« oathod «u« mad« •« 600~700°C» » a£t«r abort 
parlod abora 784* had shorn tha product! oa of oooaldarabla oar boa* Th«or gafa 
mora thaa a kilogram aach of product analysing 99*0)1 T01^# Thm produat waa tha 
boat looking of oay /at toada* aad waa chiefly la tha form of loaa blao* luatroua 



crystals* A nail amouat (sama purity) waa la tha form of a daaaa vary dark 



gram powdar* 

. tk tha two roaa abora t thara waa soma difficulty la aaparatta* tha 
produat from tha charga* baaauaa of tha alow rata of dlatlllatioa a« 60O°fr» 
tta attcnpt waa tharafori aada ta oaarart tha oxida tt< tha ohlorlda ia plaaa* with 



dlatlllatioa at all* at a sooswhat lower t<nparatura f aaA t» aubaaquaatiy distill 



product 



tetrachloride 



tuballoy oxida* After thre* hours* the ma waa stopped* Ola aatcrlal la tha 
tub* appeared entirely oa averted to chloride, consequently, inataad of die* 
tilling it off f it waa reaoved for analysis* Zt should ba mcatloaad that oaa of 

tha prlaolpal obataelae ta tha preparation of a para product la tha dif flculty of 

s 

removing it from say aorfaaa oa *leh it haa condensed* or oa which it ha* baa* 
melted* 3Sia adhaaloa la sa great that tit a ooataiaar la apt ta ha brokaa* ami 
ia any event tha Uaa ooaaamad givee plenty of opportunity for hydrolyeia tr tha 



aalatara unavoidably present* 



la tha lo*»temp 



ia thai 



Li 



ei^t 



howevar, tha product warn 
amaaat of unreaeted oxida 
ia tmba Mr pouring it oat* 



product ^va a value of 90jl « 
analysed 930 T0X A t tha small 



luapa wara 77)1 TOl^* 
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3ooa aaall~eaale axperlaaata on thle preparatloa hara baaa mde* It 
appears tbat tha oar bide la completely ooorertad ta tha ahlorlde at low tampans 
turea t (about 380*) , learlai oaly a nail residua of Utfx% earbe* partlelea* 



TUturt work oa tkla preblaa la plaaaed aa aooa aa aora tuballay oarbide la 
available* 




J A number of oatbeda of preparatloa liara baaa deralopad, all of wbldk 
proeead at a aatlafaatery rata aad nearly ta ooapletloa* Bay lat prodaotiaa 
of a aatiafaotory produat dapaada oa a lumber of faotora, now balaf studied* 

1» ilatarlala to wltfeataad tiia taqperaturee aad ooxvoalve ooaditloaa 
aaeountarad* Soae that ara untar lznrestloatioa arai quarts* eilioea oarbida* 
poreelala v grapbltt* aod pyres* 

a* Coadeaaer oatorlala not aat by TBl^* Graphite la being loreetiaated* 

3« Satisfactory separetioa of charge aad produat* Oil a oaa ba dene 
bgr cUstlllatloA at a high teaperature* or by a aubataatlally ooa^lete oonraraloa 
without dlatlllatloa, 

4* Cfcaioa of a oaa or two-atep proeaaa* It ia poaeihle that aatle* 
faetory ylalda of 99 ♦ % material oaa ba produced la oaa atep» Hoverer* It mf 
ba alapler aad f aatar ta aaka 90J* joaterlal aad aubeaqpaatly ta purify It br 
diatlllatloa la raouuau 

Work oa thle problaa baa baaa alaoet entirely oeaflned ta 4i atlUat ioa 



aathoda* T3x* raautua atill t tfiich baa baaa ia uaa t haa baaa redeelgaed to 

prareat any raizing of the orud aad the distillate, aad to prorlde a sacra autld* 

faetory uethod of beating (aaa fig* 4)* £eeeat taata oa tha new attH jhow 

i 

it ta ba quit a aatiafaotory* Iha aaa a till will take a kUagnas of charge* 



and acmplato tha dlatlllatloa la laaa thaa 3 hoora* 

Anatha* aathod of dlatlllatloa la la * t trout of aitrogaa (aaa Tig* 5)« 



Ihla haa tba adraataga of not roqulrlag a vaouw raaaol good at fclfih taaparata* 
and of paralttlng ooadaoataloa at tit&m* taaparaturaa to gira largp* oryatala* 
Sararal runa aada with nil aaouata hara shova that thia la a aultafela aathod* 




j A% tha a tart of last xaaath* It boaan* arldaat that adaqt*ata preaadturaa 

f oar affloiaat rooorary of tha aouroa oatarlal aoald ba roqplfad t* galea tha 

r 

ga&aralt proaaaa foaalhla oa a lavga aaala* It waa fait o* giauata of aooaoaqr 
that rooovaty of zatarlal bath oa tha flrat (oroda) rtm aa aall aa tha aaooaf 

j 

(aarlobnaat) ram aftgM* alaa ba daalrabla* lfca arltar, at tba raqpaat of Fsaf* 
JaxUlna t thoa orgaalaad a orov laaladlag Mr* Sohaldt* ifir* Ktlna* aad hlmaalf 



Amp tha purpoaa of loraatlgatlag all trpaa of raoatasy proaadturaa whlah aXgft 



bo ooataaplatad* Ifcli raport ohyoalolaa 
draaa ta data* 



In atom 



9ta prooadaroa to bo dorlaod dapaad oa tha oatara of tba taballof 



dapoalt, Aa porttoa of tha vaaatai ahflabaar fro* ahlah tha dopoalt la obtalaad* aat 

i 

taa aajar oaataalaaata latrodaoaa br taa a* tola aaaa la taa oooatxaatloa of tat 



appaiataa* Oaa oar olaaaif jr rateraiy pxoaaduraa aa feiloMt 



1, ^kf aatfcoda* 
a* fat aathoda. 



3« JUattvolytio oathoaa* 
iaalt of thasa ha» it* apaolal advaatagaa aad it has fcaaa tha task at 

tha Aaoorary G*aa to datarmlaa tha axaot ooadltloaa uadar whloh oaoh la faaalhl** 



fed first asparinsat waa yvforamA wlta. taa 3V* oaa* 2aa pajrooaaaj 
aara wara ta >M«rtaU baw taballop dlatvlbatad ltaolf unda* oondltloaa of 

i 
y 

a oold art a>uroo and bow quaatltatlral/ too sourda aatarlal ooalt ba m wri il 

i 

j 

ualag water aad aaehaalaal attiom (l«e* aorubblasj • tta gaoaatrf waa a* 
ladlaatad dlaaraaaj itjaaHjy bald* (Jig. ft) • A "0* waa oaaatraata* oa a radio* v 
(laalda) of 1* an* wl ta as apartara of ft* i ft*, ttm laalda of to* "JO* waa 
llaad wftfc 1 oil 3a foil* foil* war* pi**** 1-nadtataly abav* anil balaw taa 
aoavoa aalald to aallaat all aatarlal falllaf lm toe agaa* bataaaa) taa aalalaV 
aad taa 2* aaaartals bow mm taballojr a»t put too «a* aad diatrubatad 
ltaalf around too raouuataaat taa llgald air tra$ waa oofarad wtt* foil alat* 
Ba fatla war* uaa* oa taa «oll#ator. k aaarga of 8f»ft graaa waa plasad is tad 
raaatvaiy* Htm taa raa waa flalabadt taa daa waa opoaad aad taa dlatrlbutloa . 
flrat aaaartalaady rtsuaiiy* It aoald ba aaaa feat prutlaalljr all taa aatarlal 
(appro** 99fi>) waa oollaatlbla form taa loa aoorsa aai aalald aid taa raglaa 
batwaea taa shield aad taa It aura thai appxos* <M graaa of tuaalXo? 
wad la to« "C*. Taa laalda af tot *0* aoowed am algaa of oaavy laa beabard* 
naatt a awaata* blaeft ooetlag of taa tuballey setal belag fouad aaaaai area!/ 
throaajwot tat whole laalda of taa "0*. Leee taaa 1/10 allllgra* of taballojr 
depoelted oa taa llqaid air trape afcewlaf that taa *0« oollaatad all taa 

^B*»^j^Gfc»^dio{Jj|^ Jaaa^^^a^ 3P^olai»^*aa^JBa^ia^k^^ ^aJa^ ^amlU^ ^BCMBaS^ti^^t ^•^^^^J^^aWBfc^ ^CaaJ^J ^J^a^jaL^aa^^Kal^^C^JP »Jah^aWlJ^P^^ " {(P^MBo^^ ^^^L^a^^ 

tlag «ft* • «amll dafioalf o^ taaallaf about aqulTalaat ta ^aat waa la tha "0% 
slaaa all taa aatorlal aaaaaft ta.T<tn la taa ioa aooraa ragloa t taa awuradf 
sblold and alita wara oarofttllf olaaaad wita watar aad a break* laa raoavaxy 
data la 11a tad balovi 

iJourta aad Sblald • 63 graaa 
311 ta 1 ai graaa 

Haaarrolv ^ graaa 

t 

Xbtal 90 (£5) graaa 



It li oooa that by thia aothod t all tha tuballoy ragardlaaa of ita atata of 
ooahLnatloa oaa ba raoororod from ooppar or braao by Tigoroua ioaahaoioal aotloi 
and waahiag. It waa no tad that whlla llttla affort waa raquirad to ranora tha 
dapoait from a graphlta aurfaoa (allta)» tha ooating oa ooppar provad Tory 
taaadloua. la a aaparata axparlaaat para tuballo/ ohlorldo waa rubbad Into 
ooppar and allowad to ataod la air* Hydrolyala aad raaatloa oa tha ooppor s 



by tha aoid fontad raaultad ia a oloaaly adharlac* ohomioally oombtnad aoatlng 
of tha tuballoy ohlorld* (probably ag tuballyl ohlorida ow oxido) with th* 
ooppar. Oaly aoid (appr^x* d H H01) auffload to rotor* thia ooa* ooaplataly* ^ 

Slnoa it appaarad that ooppar night bo tha aajor ooatamlaaat aad 
oomplioatloa la tbo raoorory of tha tuballojr, aathod* for tha aaparatloa of 
ooppar aad taballoy waro laTaatigptad, kaaplna la aiad that bath largo aad 
small aoalo prooadtoroo adtfht bo aaadadU ^ 

Iha flrat typo of proooduro trlod both for aaoortaialag poaaiblilitlaa 
f or rooorory aa wall aa aoparatloa of taballoy from ooppar waa ol*ot*oly*ia* A 
prallmtnary oocparlfaaat showod that to sat high oorroat affloiaiialao aad 



dapoaltloa of ooppar* a rotatiag alaotroda waa raqulrad* lha apparatua waa 



built incorporating a largo rotating ooppar aathodo with varlabla opoad of 

rotatloa aad a ahaat platiaaa aaoda* Tbo protoool of a typloal alootrolyaia 

rua la giraa harowitht 

Sqalpoaatt 1 Platinum Hoot rod o (8* i 3") 

1 £otatli& Coppor Sloatroda 

(3.104 om diaaatar 9 6.3 am loag 9 

araa- .0.6140 da 3 ) 

Baagaati Solutloa containing 1.13 ag tuballoy / oo and 40 og 

ooppor / oo aa ohlorldo. 

KLootrolyoloi 100 oo of aolutloa adjuatad to pH ^ 1 uaod. 

Cathoda rotatod at Id* r.p«m.| ourroat ~ O.S aaparao 
TToltago hald balow 3 volta. ~ _ ^ 



* 

< 




Iho pB was maasuxa* wit* * glass alsottodo as tha elaatrolyala 
prooaadsd and was usod to datajralaa bow qpliklf tba ooppo* ms bala* rowr*** 
B*o plf droppsd fro* 1 to 0*18 1ft 8 ho*** aad la 9 Hours, praotloall/ all of 
f tbo ooppor oolor 1m solution was dlschargad. No tuballoy pUtoi out* Our* 

taat-roltag* ourras for puaro ooppor solutloas «bM ooaiparsO with solution* 
ooataiaiat bat* tubailojr and ooppor la tba proporttoa lndloatod aboro ahowod 
tltao yrja.laally aoao of tbo curroat mo oaarvio* bg tbo tuballoj 1 * oal# bar 
roaaiat tbo rolto^o up aboro 4 volto aould oao obtala aoao tuballoy oxldo 



dsposit am tba aathods aba this woat fesaa lata soluttas «aaa tba owm 
saa turao* off* Aaalyala of tba ooaplotoi rua abovo abovoa 9*J§ rooorury 
of tba tabslloy la aolutloa wbsroaa all of tha ooppaa was platoa oat* Maoav 
date oa tba valtaas-oaavaat ralatloaa torn rarlou* Ctt-f solatloaa aoro obtaiaas* 

It o«a bo uoaoludos that oaa asy roaova toballoy laoo&ovatsi witb 
ooypsy lata aolutloa by oloataslysls eat aftaswars plata oat tba aoppa* wits*** 
oat platis* oat tbo tubaiioy ( bosoms* of taa bi^b oroa-rolta^ rs*slrai t* brtaj 
dssa tabaUsy sa tba osloa at tao oatbods*) 

tta oloottalytl* aotup *oa alas foaaa usafbl by tao analyst* for 
dotorataatiom of tao 4**alaat tabslloy la tao prsooaba of tba 6-valoat form* 
as wall as tow s variety of otbss aaalysss aad was turned ovaa to tbaa at tatr " ' 



Aastbev aatboa afclsb sttggsatoA itaelf for oso la separatist tuballay 
froa ooppoa was bases oft So salosUf s absoapUoa exhiblte* by aotivatss 

^^^^Jfili^tJJ^^ ^f^JJ^ £fle^^^s4^^Kp 4^L^s^^I4p^4^ CifcjPO(lii^fc^^&^|pa^^ljp^k^L ^a^ ^^^J jLVttflflftJ^ ^^L^^^^F ij{WD^J ^^j^^^l^^3(M4j?^^^r^^fc^^ ^s^^fe^^^^^^ 

paobeA *i*b slaataa) war* sot ap aad tba sbsosptloa obsvsatavistios of soaa 
laboratory aiaaias lor««tl*atoi» Za tba ftrtt o^porlasatf alualaa poaaar was 
•lowly dvoppos; tbroo^i a loac tbia ooluaa of solutioa ooatslaiaf ca aaa t tbus 
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reversing the usual ohromatogrnphio procedure in \Aleh the solution Is percolated 
through the alumiha* (Ibis procedure was suggested by an article la Science* 
Vol* 9d f 318.) Due to the heterogeneity of the alumina p articles, variable 
speeds of dropping were encountered aad the aethod proved impractical* Hence* 
recourse w%s had to the usual procedure of pao*ed columns* la another ex* 
perlmeat, 9 oe of a aolutloa containing 9*70 sag J/oc and 10*0 mg Cu/ec (p%9*99) 
wore rua slowly throng a column of alumina packed lata 3 am £laaa tubing* using 
the vacuum of the water aspirator to pull the aolutloa through the column* The 
tuballoy was completely ^beorbed as a graea band oa tha alumina* tha oepper ay* 
peering balow tha tuballoy as a blue coloration* It pxorad possible by 
washing tha alumina coition to completely wash oat tha oepper band whila leaving 
tha tuballoy still absorbed oa tha alumina* 

33&a experiment was r spaa tad using larger tubaa and with tha object of 
obtaining quantitative data* It waa found that oaa oould effect 1000 T recovery 
oa tha ooluma while practically all the copper washed through* After tha copper 
had beea ranovod, tha alumina waa expelled from tha tube aad washed with t M HC1* 

* 4 

whereupon all the T was dissolved off the alumina so that a complete aeparatioa 
of tha 7 from tha Cu waa eff ooted* Thm experiment waa extended to iron and 
similar results obtained although separations ware not aa sharp as for tha (tort 



couple* the iron is absorbed by the alumina first and them tha tuballoy* » that 
by cutting the column into an iron and a tuballoy portion aad alutiag with acid* 
a separation Is aade* ThqJQrtfeot of pH on these separations is being determined* 
Zn addition othar ab&orbenta* suoh as 8 * hydroxy quinoliae, are being triad* 
Attempts at separation by partition in organic solvents liave yielded 
no simple process* 

The chromatographic experlxuants hare ahown that additional of aotlvated < 
alumina to a solution curtaining Oto and T results in the quantitative removal 





of tha tubollOJT bar abaoTDtloft* Oils 1a tho boolo far a sIadIo r^ooyary area*** 
f CMP tUbollO/ 1* th* pltMM of ooppor* 

furthor axp^rlanaUtiaa oa toporotlom of totality fro* Tiuriouo £»tftX 



• . j • 

^o^p^oa^^^LJo\^J| ^^^^ ^^^^^^ ^p^p^^^^ ppp^p wlo^P T^oi^HUJl^l O^lJpflpb^lJp^o) 

jch p^lfc^^jo^ij jposio^^^f tii^^ ^L^m^fc ^jp^i^Oo^ ^p^f ^^tt^JoJ^i^jji^ ifx^ofl^ ^p^^^^j^(p|p irtJjf^^^MJ^^ "^^®^ji^^Wp*oss^ 
ttitk tfco oo^liootlo&i lbtrodttooo Ttf lo»g* of ao?po» lOB also* wit* 

^b^fc %^o>b^pdfcpt*5rjp' bAVO ^^O^OtO^L^ ^tu^ VIO^) Opf ft flKMPO JTOOAOtoii^^ OJEM& ip^O^^ JPOO^ptii^W^ IflO^O"*^' 

aiurf ooo Toy tb# toouioi obojabojp poygo frjpjooodl to loft flop^o t ♦ tiNi> Honog |, fou# 
of ttaiolooo stool b**o boo* wpoto* to teboUojr loa owrpoato 1* botli mo 5rt* y 
outfit and flurt "* o« tho hill* It t« fottaA, «• «9o««o4» tiut Uttlo or tti 



boadia« oootuNl da* to olioalool xoooUom* ttuola« ho* «o$o» cofflooo «# 

' * - - » ' AY 

r«Mifi mil- butt a nftallixibJjtt DOJrtioot of tho tabftllojf fro* th* ittliiWai at oil 
Mipffooo* Hhott lii loftt OoftOoT xinhlny vitk Mtojr lo fouAA to bo atj^iljf aaottoroi 

- — v *** — - ^ — - -*0f 



dhofc dAtpfe cm tlup ottpfpOAitloft oaA acumAlVAOttOA of Atoimlooo atOftlo of Mvloti* 
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uoo 4^^t^pJp^p8pJp^^^MJ JJ^J^^^fc3t o^^M^ ^fcplpji o)49^tot ^^Ip8jjj)4^0^p^^l ^^(^ * t^lpiJOpjp^L^SkJ^ t(pifc^ipkpp]^t^^J^ T ^tfep^ppjKp^Pi^p^pV' 
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Ooaoluploa* 



i- -Vs. » 



dlaoo iho ploA At proooaft lo to hoo.t tfio ontlro loa aooroo. ro«toa to 



i 



th*% onotioolly * 11 tho tuba Hay donoai to lo tba *(!*• ov rthimhoir. Ill ftobMEBM 

■ -■ - ^ ™ ^ ^ppp> w^ptw w^piw^wp^pp^^ ^^^^ppppp *p vvpp w W t^pj^pJppp^p/ *PP»ppppp»P*^P# P^ V W ^"Jr ^JPP»P ■ 



( 




( 

i 



that tho raoovary oaa bo iaado from atalaloaa ataoi ouvfaooo alnoat aatlraly* 

4«Mai« sot v •orapini' o/^^oWkioo^a^oof r «w w aiiaW wi*** 

1 h£ b#M*4i#12M«M«vr tf * wot aotbod, (aitfcar voaalaf ia wator or dllnto 
aoia dl*)\ ^laVi* a^#tW^lt la oo* bala* obtain* fox further 
aoato &9**fS^'Wi*fr (Stfttft bxf* •tatt&taa doalxabiUtr of otto* 

ti O^tl tlKarfW^l^^fl^lft nftfc£aV*ov at our dtpo^L Xalo wiU bo 
aooa a* ft ffiOdoL of tho lafcua oa thM hill a*a bo d -aa o tr u fltod Som \ 

la &o 3»* B»gn*t. *Mrt***a4 V f • ft* Oarta* (9*M?t S) 

<1« 3» Ziuutk (JfcijjfO; XX# 




III 

Ofgaalaatloa «auntl0i of tfeo OiMiiwit aWittotfatftifr ^s&)&& 
a^ulpnmt com ^oagpata la nok form «a to f«oilltato skills of rapid aaaum 

jfadt*?g£)lki faXbfiWf apparatus «aa aaaonblod fojr oouaoa Mlutioaa 



ntintrA <a t oi rt aatjratloa otuuiaaa* AJLi aoaXy tioal oqulpaiat Hanafrl^l 
9laoo f oar to* oonraaiaooo of tho ooalyata* 

la addition to ataadojrA iaatiio4» alrtadjr i» u««V othar motkooo woro te*ri 
lwostl££mtad« ToiufiiatoH^labalXflaf aatlioda «ara oiioafced aw ** tlM MilYM rodaotoV 

.V. , 

zaatbodo fouad Mt&afaotory# 7o? tl&a pr#Ma« f Iiowevor^ tha ataadarct graviaatsrla 
Mfthada taara boaa rotaiaad aa ^oot ooairaalaat for roatta* aaalyaia* 

n V - 

*atiafaotory fov our purpoaoo* , Oxo yolao graph atthoa it boimi otudiod ao a 



possible solution to Xhm problasu Oolorlaetrla aethode will be uaed for aaa* 
purpose a • Preaiyltate roluae netiioda alio* aoao proaiae as a result of prelim- 
inary experiments. 

Routine activities ooasieted of quantitative and ^ualitatlra analysis 
on 31 aaaples from production and obaoioal <$roups« 

HaaaaroU ^oric that is In progreaa or planned consist of the following 
investigations! 

It Polaographlo analyaia 

3* 3pao tropho toaeii a ^atboda for tuballoy 

3* Precipitate roluas aathoda for tuballoy 

4* Mlere-graviaetrie analyaia* 

3uteit««d b/ J. II* Oartar (Part X) 

it. o. 2tamm (Part IX) 
H.E. Laraom (Part XXX) 
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PMvltaM It, X«U»« 



GfaarlM 4 Ur*u«, Dlrt«*r 



britf Mora* «f tl» iwtlii Mil •* wwll »lBw« nUvirii«r 
la m1«%1m to Mm T-lf ytvJ*** 

X alfM tew wfi«t«a •* grMttF togtk tot X 



tola* that waa* X a« a«aiag a* will girt yaa * ftirly fM* 



tara «T tha ••**«• af %*• tfliif tat •»* ralatlasa *a Hi* 



If %*a*a la aajrHiteg am tfeas jraa «aat, yl 



la* 



liuirtlgp 



Charles A, Kraua 




\ 



mur AOQOTit of m wtouopwt of m T*it f*>jwt 

At «• MftCAI* KJ1AMH iAMtlfOtT, Wl UIXVMim 



At aatilatt w»ra mi tin wraalat ptatltv ««• lnltiatai »t 
Bfaaa tfcirartia/ aatat Jaaauy 1, laltt «ltr O.t.l.O. Caxtraat 
OMUygao. this w«rk aaa asAartakaa *% th» tataaata af ffcafaasa* 



larald O, Viay, tf 6 aha* la Tfetrartlt/, tat «*• ««M«rma* vita taa 
arafctaa af taaaratiag ttaaiaa laataata ay altttrtlytla imm* fail 
wwrlt ma aaatJaaa* aatll aatat fagtaaaar I» n4mli talaaat* 
fafatatttaa «•» iwlilil aita ragai* ta tat t i aa ttt laa tf aarafal 



affaayi aaltt 1* aaaaaaa saiiitlaa* fat aw* la t aa ywMa a Italy *a¥ 
aattai la laaart aatltlt* *tta ffaaatttta af Aaaaaat fai* 

atltat af Aaaa Vfaajrl Sal«a*» uatar atta af Ottaaat a»» I9bt* Barly 
Sa *dy» 29a*» 9r« iMai rlaltat tat Maattltutiatl Uatratary artjaat 
la Oaitaga at tha instaaas af 9r» A* I, eaaataa aai. aftav tteayiag 



tat araalaat taata, aaggaatai that alia tia aa Uaaratarjr aaali atafallgf 
aatartaka a ataijr af taa laAaatiaa af uiaalaa fraa ita ataaaaafa ta 



aatal fara by aaaaa af aatala auaa aa aaiiaai aai aagaaaiaa* Aa aat* 
llaa af tat lavaaafgatiaaa aa* aatlaatas af tat aava aaat at 



Saw faaataa aat taa aratlaa aaa aat aaaigaai* la tat ataatlaa, aat 
ataalam aaa ' Wartaaaa at Aaaa aai at rattans aaW alaaat, ansa 
alaag aat Hats srigiaally saggastai by Dr. Krsas* 

Aaaat taa aitala af Aagast, lfiit, »r* Isata, aatiag la aaaalf af 
a>« aatyhtaa, svggsstti «aat taa ftrsva Ub atattry staijr taa tratiaa 
af trtsasiag aatallis attains a/ taa raaaatlaa af ataaiaa aalUat aii 
saAlaa ar attar flaUar aatals* f hit Xai at a tataai atatvaat aita 



Qtt«r«400 9 far taa aaiyata tf ttaAylag this tfaUaa* Mar 



ta that *laa # aa aarir ha*^aa^f|rt^a^TOt laaklag toatif taa vaAuttit* 

;QLASSIFpf<!t5^CL^D 



•f «kl*rli** «f «rute*# miliar mik to* to** *lr**to« towr* to* 
n4«Hlii *f «r«al«i toto*fl**rl**« tointon, m* «f to* flit* 
•*•»« la to* **i*l*p*nr« *f tola yr**l*a vm a iMjr *f aaaaa far 
prato«imf vraalm totoaaalarl** «a a oanaraial s«al«, fey*rto**to 
al**f tMM 11m» «•§** •**!? to toytoater, tela* largely is to* Mtut 
*f exploratory lar**i*falAa»*i first, te» r**«U*B af axl*** wito Tarlaws 
att*rtoattog agamta, M«k aa (Nk aa* Sftlf to Ut ttfir *te**» aa*, 
a tor, ahlarlaatla* *f amin a*!*** »jr — ■■■ af aulfar ww Hwiit 
aa* a a r ia* totom«*l*rl** is to* llqal* ptas*« (••* feparto lit* KM, 
WW7 # BMl, If-lJ, ***** fptototr IT, OrtiHy 7, Irraator t aat 
laftoar 17* 19fat w p * a*lr * l r)< fa* flrat aaaaltorabl* faaatlty af 
totraakUrl** mc a*** ty r*a*«l*B *f to* aa* My wito fgOlg 
Is to* 11*»1* pto#* mr to* tell teg yalat> 

f aayl** af araafoa totom*hl*rl** »n Mat to Or* 1******* «a fay 
toator 9,8, I9ttt aa* 4«ta«l«lM *f aatorlala, raaftof fraat *a* to to* 
»•**«• vtrt saippa* to »r» *ila*a, to to. iaata, to toa torttofa**** 
eaapaar to fir* V, »• OiInU, «*rlas l a ia aa a* , la* Oallfarala 
gr**y to**** lator**to* to to* a* toa** aaplay** at iraa* tor yr****tog 
wiiiw totraaatorl** aa* Dtator* Cartor aa* Bayar riaito* to* It*** 
latoratory aarly to t*a*ater, lftfc Atost tola tUt, toyf*r*t llfal* 
yta** r***tora to* *a*a aautraata* aa* araatoa totraaal*rl«* mm yr** 
***** Vy *to raaatlaa af toj aa* Mrto ta*ra*al*rl«* to to* U«*l* 
***** at taayaratmra* «y to l60*f. l*to*a* Jaaoarj Uai Jto 1, to 

totol af 26t lto* •# tiraato* totraaatorl** «aa ahipya* to to* IMtoto** 
Utototory 1* 0«lif*rml». 



▲la* Is Mtp ( 19(t9« * wapl*** raaattr vmit vaa fftippt* tt ta* 
aaiiatlaa lata?* tar/ aaa" (Mors* C* Oattaaa atat at GaUfaral* %* tat 
up at* raaatar aaa 4«MutM«t ita aaamtiaa* H«k • tattf aaa aat* 
*t Barta aa* **• raatttr ma •ptrttt* tliti* f*r ttnt tla** 



•f tht tat* at ir«Wi Tfetraraity *a a tt t*a lailatia* labafataty 
•arty la 1*UJ ta«, aa Wtraatr 17* WMt *lattjr* ttfatttr ait* 
«r* BdUH, Mr* Mil cm mi Br» <>•*«••, alaltai *••*»« laaatataiy 
Mi *aaf trst* at ««■* laaft* aaaaaralag taa ataliaatlta af ta* liaaJA 



tttiaaalar lit te taa alaaa f»**at •» A* * raaalt ♦# taia ataf trait, 
tat 11* nU a**** taaatla* vita tartea tttfaaalafia* ntMtfM tap 
jrat la** yraatl** at Y<48> X* tat ataatlat, aatH aa* aarria* aat 
atrlr la tyitf aa tat aavtltaatat at a aaall Ht«U saaaa miai fay 
tat aata |***aa*« AU aataila af lata ttaatar aata aaiwfsUy aataa4 
tut aa* tfct raaatlaa a** t t ta U ta' ta aataraiaa tk* ttcaitltet v****.t* 
0*197 *at ta* raaattaa, tat piaaaati*at aattattr? ta aval* laaaaa aa* 
aa tut da** ta* tiaa aa* tt atttndat aha ylalta, aaritp tf aattrlala, 
aattrial talaa**a f ata* ttit aatk la r t a t a it t la fvtnaiaa* **fart 
•avaaaar 3, i9«J» A rtatttr aaa taat at T-li ta Qataaar a* # 19**J» laia 
tyaa af r*a*t*r aaa aaaa u**« taalaaiTtly la taa aata frtttst, at latat 



u» at *Oy» 19*«5» aa* la ttiU balag atai* 

•aa* ta* lata prattat, aa orlgiaaUy laii a»% oaaa ta aa aat la 
tatratiaa. graat iif f laaltjr aaa aaaarlaaaai la tat faaaaafjr af raayala 
aattrtal, alaaa tHia 999m— 4traa4a« tatlrtly aa aaaalaal aatlwia tf 
aaaaratiaa* It ta«at4 aaaattatr 9 tatfaftra, ta rtttrt at aa aatiaattaa 
araaaaa aalag ttHar aa aatmattaa attaant* Atica fram tat faat taat taa 



Dr» aaiaUjv af taa f 



ttaa Baataaa Gafaatatiaa A firat laataa4 





axtraatloa af flai«a«7 af attar ia nat taa fararatla, taa hift valati* 

9 

lltf aaA law fltih yalat af attar aaaatitataa * Mri«* taaarA aaA, far 
that mia, aark aaa oaAartakaa a% tha Iravi latoratary «a»Iy ia Xfkk 
ta flai aalvaata 1«m hasarAaaa u4 aara af fiaiaat Mm arAlaaiy attar* 
Far Hilt purpaaa* fet aalyattara wri Aa*aUaaA# Saaalaa af *MM> atkara 
a»ra sfBthMUfNI far tta Braaa lataratary by tta Carbtia aaA Cartaa 
Chaaiaalt OiiMjr aaA tkair fr«p«rtt«« at axtraatlea aalyaata aara la* 
▼aatlfataA* ftra Alt«tyl *«MiiM a tat AitataaytatraatayiAaa 

1 

flyaal* wit fauaA ta aaat all tta a— 4m af tta T«4t fr+jaat, tat* 
far f raAaatlaa aaA far analytical purpaa«t» laafc tf laa aarir aa aa*- 
tiaatiaa aalraata aaa aarrlaA aut nbMfi«« ta Jmljr If, tyJfc, aaA tba 
raaalta aapaar in r«p«rtft ■^■•ftMm% ta that Aata* 

Ai all! ta ariaaat frta tt« farafalafe tha Imi laharataiiaa wit 
MW W f W i M ta Aa taa will which thay idMUy AiA fittt T-lf art* 
jaatf tala wik aaa tataa Am lataratarlaa largaly aa thai* 

aaa laltlatlra* It aaa anly tf akaaaa *at tha irm lataratarlaa faaa* 
aa apyartnlty tt ataAa tta praalaa af tat raAaattta af 1aa tralaa ha» 
llAaa aaA it aaa that by tha aaraat ahaaaa that tat fjaaa lataratarlaa 
baA avallabla taaarA tha aaA af lfiii ftaamtiaa af araalaa tatraahlariaa 
aaA aaaaa far araAaaiaf iaaa «*larlAaa by a p raatlaal araaata* 
AppaaAaA la a list af rapartw aararlag tha parlaA faptaabar 1, 19!*, ta 
'«1T «7# 19M(» *i«t ftAafaataly aabataatlataa aa? atataatata aaa* ataaa* 




OOtf If TXMM1 



fk« Ma* at to* iaraatlfaAias *« lira, relating ta *• t-lt 



prajaat, unit ba iatandaai fffaaiaai? to* toaj hm taat aaftta*tol 
mtoar talUkl? «a« to* floras ara giraa tola* far «j» r«ria4 1 
*s-far4a*-#*a» Saytoator 1, 19J* to Mr tf, 19W» 



talaris* u« <WhM4 «n f 000,00 
H«l»asat as* totorlals ga.0O0.0O 
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April 1, ifk§ 

Lottor eoatrfttt It* *»7UM 

aBa>«|S 

lev Tor*, *ow Tark 



oairowitj of a «i if ami* 

Borkolor, Oftllfoiaia 



0MttlMM 

< 

la attttaalatiaa *f tbt ftftrtjr aogt*la*laB of » ooattaa* 
alta po« # allot otatvao* wUl bo offbttfcrft to #f April i # 19itl # aaa*abjr pta 
viU oagftft la rooaftfob ui ftovolopMoa* work for *aift Wotrto* of *bo 
mm a* tor* «• roo art aov MB*i«tUc ft* *bt SbI-woI*!" of Col lib rate aot 
otvarta by atatrtrt It* W-7t05-«>«t-3t f *tt ffalto* Stttta «f JmHm, 
•atlag throat* tat aaaorvlcftot aoa*rao*lag Of floar, htraby *Uttt •• oHft» 
with yaa that m shall* la *h» «hor*to* paooibla *Ua> t faralot *ha labor, 
aatorlalo, *•**• ft** tftBlpata** ftai Mnlwi , tat da til thlaga aasaootrr * 
to ooaaaa* taaa rtoaoroa ftai fttTolopaoa* Bars' m ottil bt rooaotoo: It 



fftftia for oftrryiaf oat this wife Java booa «f fffftftittftt «aa 
bob arftilftblo for tbt a*a of tho tar BopftrtBoat Bator F to tur a ata * 

Amtttiitr it* nt 51110 raj***? A-O90jw»* 



fha lo«ro*»rr «f far flat* *ha* ItllHtJ latoroo* ftf *tt> 
tar ftffart tht* taio writ bf at* aaltrt* aaaltiBft tho aogatlatioa tf t 

sftSftftl OOBtVBOt* 

X* lft ooataaplfttfti that thlt ttfttffftt* wUl bo fapploaoato* *f 

ft awrt f oraftl otatiaot bo fcw o a yoaroolf ftai taa Valtt* S*t*t« tf Aatrltt* 

Saoa oapploatatftl ooatraftt will laolato fta Approprlato oloata prvrlalaa, 
ft* *h« tiniii fcliiii thofaof for thft MiMftlmi •# %bo fann mit« All 

4 •••■F 41 ^W*B**^>* »B*f^F^» ^^^^w ** ^^^^^F Ww^T Wv*I^WVW ^»*B ^"^^* F W~« W*»*^W^ ^^*»*B 

ftffliftfttlt ooatraot olftatot r**alrti by Jbaafal Lftftft oaa Itonftt lTt trior 0 
*t *• laoorparfttoi it f oraal t«a*fftft* art harftbp iBOtraoitttt ttftia 
*gr r«f ftrtatt ftai will tt lattia«it*ftt la *tf ftraal ••a*rft«* ftai la all 
ftatftta*fft«*t bar««aatr* Itti tig *tt tataatlfta •# taftt faraal ftta*ia«* t 
rftialramtatatf •hall *• aaat *• jm far taat tttat tf ftfttatl ••«* iatmnti 
by yaa «ra apprarca ar tttiflftt la wri*iag by *at Coc*r*«*iaf Offttty 
at bla ««ly fta*aavlaa4 r«pr«MatfttlT*f piarUftft, bavayay* *ai* la at tvti* 
ahftll tutb r«Sabarf«ata*ft •afttat tha llal*ft*laa aa abl lgfttiaat ••* fartt 
la *ba aaat *• Ittt pcftfpaat of *ait lttttr «ai*fat** 



Vftft ytar fttaaptaaat haiatf fttvaaf a ptpatatt la ta«tratatt 
Witt «m aaift*tat yaaalraaaa** of *bt tar Soaartaaa* a«p ba aaaa to pa« 
apoa paat* ftppl loa*loa« 



la 1 tear tela Mi^fiit, a«r Mgr later*** ttirtla, mt alalaa 
tearaaaaar ahali ba a* alga** or traaaftrra* by you te aay *te*r party 

It it aaaara*a*4 tea* tiaalaaara «f iafaraatlaa ralateag 
{*""" te tea aaifc aaatraate* far haraaaaar t* aay yaraaa not taaialai te ra» 

V aafcra it, or fallara te aafafuart all M*ra* # aaafidaatlal aa* raabria* 

tat natter that aay oomi ta yaa ar aay yaraoa tartar yau* central la «oa» 
naatloa with tea aark aasar tela aoaUaa** any atejaat yaa, y*ay agaate, ., >;'•'§ 
aanlayaaa, u« tabaantraatar te arialaal liability aaaar tea laa* af 
tea Valta* ttetet* (fa* fitla X af ta aa* ayfrarac Aaa If,, 1917* 
UO Stat* tXTi 5* *•*"**• JS-J**), m aaaaaaA by aa Aat ayaraw** %raa 2f v 
19t*i itat, Obna* 7t)i an* taa prariaiaaa af mi Aa* aynraraa 'ananry 
la; 193* <5t *tn*. *» 5» *<■»•• T 1*43*), M ananlaaaate* by : 
laaaatlr* Orter *»♦ *?«» aate* %r*a ft, l*i*f f 9 *♦ •* Unf, »• *• , '.i'^J 
Taa a ball aaaa* a Ilk* yrartalaa ta ba Uaarte* ta aU tteaaateaate . -.Sflm 



.■VP; 



V ■ 



' Kteteil teat tea WON* State* af Anarian la aaabl* A . ■-, 



te aagatlata aite yaa a aatiafaatefy «*atraat aa.aa bafara Jam* 1, 19^1, . 



tela ******** tell **raia*tt te* trait** Itetet af Aanrlaa aill fay 
yaa la lalX tatel«aaa% ttefaaf a im tfaat te ralaaaraaaaat far all aaate 
taaarraA by yaa la awuualai +*h tea aarfaiaaaaa af tela aaateaai ylaa 
aaaa attar am* aa bara aateally baaa aayaaaaA by- yaa la aaa* falte la t ' 
aattlaaaab »i all abllaja«laa« t aaaaiteaata aaa alalaa abiaa yaa aaa/ bbaaa >\lfiM 
tefara bara laaaaraa^ laaa aay raaalaraaaaate yrarlaaaljr aaaa» baa te *ay '' 



« :. -tJ 



•.v. ■,<&;; 



Xf tea faragalaa; la aa aayteb la te yaa, lb la aaairaf teab yam 



aai ratera baa ar iflaal aaa aaa aaay te tea Oaabraablaf Offiaar. H»k ;?{^ 



terr tealr yaaya r . " .'.^Sfc; 

' - » 



4* 



* teaaball 
q> aaraUU 

•* aa#iaaaf» 
Oonbraablaf OffiaaT 

aaaaateA tea aate T «*y af iprU l9a| 

wiTiasiff or cummu 
( nmur t oistnoa 



1 • 



Si 



- • • 



uisnv Hoftt vtmsi offxci 

■UioOB ffMrO Aro* 

»• 0* Box 1* 
ttotloo t 
Toi»* low Terk 




* lotoato* ttlfc 

lr« 1* T* MtBoO* 
forivo U»lY*r«lV » 

* • 

* 

fhlo offloo hoo boo* laforaoo oy *** Coloool lohof f that *• 
aoaooaor oal faotlltioo at troooat ovallablo at fur** Vatroroitf oro 

\o4Ftt£tt^&3F B^^^^A hin 4I€WB0 49 %4oWB ^o^^^loo^LA f^oJ^roaJNofc ^NWKfc 

iooifOAby hl«* ' 

^ > ' * fc ' ■ * ■ « ... " * j ,< 

. lady* ttlt lo to lafono yo* that 1hio offloo viahoa 

to 9*«|Mrtto wit* It* f oloaol aahoff to oaooAito uru|«Miti for him 
to utUlN tho iOQMltSoo of jour NMUik crouf* I»t* Ooloaol fchoff 
hat booa lafotnooa that doriag tho porlod 1 P t«o ab o r I9hk to 1 Jaaoary 
19fc£ * you l* T oojo j ito t to orruago your writ •• thot ptr««utt 
utll t t**KmiXj bo lUflM froa MIA «fk to ttrk for klo •ffloo, oa* 
tbit br 1 J«*u*ry l$k5* your oatlro otaf f will be odgago* to woi* for 

hit of flOO* ' i • 



Ihlo of floo foolo that tbm latest uloooroty at Punlao «f oa 
asootrofio ulotlllatloa troooat «oyable of aoporatlag 716 1m • high 
otato of furltjr ftva tho mti rolatilo fr«otieao of orate 71501, fao« : 
Wn(H tho Uboratoay pkaooo of tho 71501 prooooo to « high otato of 
porfootlou* It apyoaro to mis offloo toot aootof Hot roaalalag work 
oa thlo yrooooo ooa boot bo oorrlo4 oot mm too oood^oorka ooolo » 
toooo olioto ofcoro tho fiooooo voulo ootvilly bo mm** 

Tborofoio, jroo oro rofoooto* to tvanofor roor ooroomaol to 
U« Colomol lohoff 'o projoot bogJanSBc 1 Ooooofto* 19M»* fbio trtaofof 
■hoall bo oorrlo4 oot oo ropiilr oo So ooaoiotoot with tho orAorly 
oooplotioo of thooo pooooo of tho loftomtorr oork cm tho 7I5CI pioooot 
obloh opfoor to yoo to bo ooot So aooA of * *mll oowuat of fur*** 
«vori«ostotloo. tho troaofof ohooli bo ooayloto by 1 Jtmmat 19k§, 00 
that by thtt doto, aooo of tho rooooroh otoff ot PorAoo will bo oorkiag 
pro jooto for tho Woloos $ «ioro Aroo* 



H io uaAovotoog toot Conttmot «-7lj05~oog«74 olll bo •«« 
aiaiotorol by thlo offloo mill 1 Jomry I9k5* if toy thot «oto. it 
io ooiorotooA that tt# Colomol Bohoff offloo 0090000 to ooo«o* tho 



i 



9f* t* Ml* 



11 IffMMfcW Iflifc 



Mtttaftrtfftttai «f tfet* Mrtmli Mi • mm wamUmtm* %» 
»f*it will »• ny i 4 fry •«■%!*«•« I«i •# *• i»r> f%wr ito 

f w U tt— will W *• a*«lalatf*«Ua «f L%» Ctltart Bafctff*t 

•*rt«* «rtMr «t **• Wftit *• *• *» ttwt wiavtat 




i, * nuit , 



( 



• t • 




-stew 



X2. 19Ul 

■ P 4r ^^^^ 



Cftpttia V« M» Hrarta 

W*f Stft* * tf« f • Saglaatr Offitt 

Satteta liuut Arta 

F* 0« fat J#, Stttita F 

9ttr Oftpttla Itartat 

tftafirajag * wm » ttltpJhtat ttartrtttlaa tt tt it t late offitt 
Mtjor TtuMfna «f ytar off lot, wo via* to tatalt tha folloateg 



f trtatai i to tfca rttjtttt of fct» 0ol fttttf f fir wteii aarfc 1* at 
coao toro ay a grotty tf porooat at* at tattta iy la aoafttr, at taa» 
bk^^p 1 yG^tt ftg^g^wwwtv*a- ^fci^ a^^Li^^dlJi^tj Ifti ^^^^pNHWi ^8n^^npttaik(^ •'^tr'^^tWrifc 
•a tht r t tt tt iy of taa fafct Alloy froa prttttt ao*«riala f taa ttatat* 
S»ray tertotlgttteat, tlrotto* *y 0ol« luhoff* Tate It la oaAltloa 
at tot |NMl work bolag ooaAuotot for ymur offtet, tat alll utlllat 
a tttf f ooapo o o* principally tf oatatett oaata aaokgrataa* mar* ttta 



S« It ootteato* tail ark for Ctloaol ttatff aiU ftfaiia laa oa» 
ptalltora tf fe9»009 pomoath, aallt taa pragrwa toteg tor riot oat 
for ytar off loo alll rooalro Hit oaatailttrt tf 115,000 air atatto 
fbaroftra, ta otrry bot* phatoa of t*t ivrk at fobrut ry lf f lajfg, at 
will rotulra aa ttaltloaal appropriation tf H7»90a« X* 1* bolioro* 
that taa protoat appro* rtetloa will rory noarly ttaal tar oaptmalttrtt 
up to oat teolaiteg Pottaatr Ji t l9Ut* 

. ; , n i V » < ■ 

- i . ■ ] ] t . ' t t t " 

Itplat yaa /la* tht ftbara •ft*tefa««tr/ l atdl twitter ytur tatkrattatlta 
te rrtttta wltn mt aort tt ttalteaa, ! ta aim b*a% ptiataal rogtrtt, 

Ttrr tnOr ya«», 



1 " 



w* b. ibwobv, ux 

OQi Lt. 0tl« J, 1* laaaff 
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Ofcaaaatrjr 




a*. 1*5 



Major »• Buaaall • • 
Uaitad fltataa laglnaar otn— 
Maaaattaa Dig aria* 
Oak 114**, Imaomtt— 



Bat Saaaa aa^ waaar 



9M9 aajay ltM««lll 



1* I 



}«« la%4af> af Jaaaary 1&» »anaa11m all praviaoa aaapaa 

of aat* ae?aaaaata atlas taa FouaUtioa haa faa* wit* taa -f* I. 



it 



* 



lb* f ailavta* «««f* af vara fat iaaataaaat Wot $ af aaatwaat 

I^7ti05*«ag«>7ii« afttaatlva Jmmt f I, I9kfi § ia aatoaittac far appraral. 



i i 



J^J^^ft^WH 1 flfc%^J^I^ii^aa^4^ £3Ba& ^afc^a* CHWWW^a^P daCNa) iJaa^MJ^ ^PjWa^pWPJBala^ 

•ultahU t ** frtaaM uasa* 



a^ ^^^a^a^ ^J^?(a^lP8aj^LjBa^^a^fcf^aBjJ(^ ^^^f 

* t 

^^^^^^ JUa^ •^^P^^atfa^^J^fc' ^a^aH^fc( l^f^^A^a^ J *d^4^ ^a^JWP^t ^aWjla^alfc ^a^t^al^ ^fea^Jp^^ ^a^^^a^^a^ jfljJfc^^^Bat^^fe^^^aJj^^ ^^^^ ^^^^^t^f^^^^jj^^ill^ 

•fW r IMtt^HalBamaVAffl^BA 4^fc4^fcatt ' A##ktt4al A af^a^MtoAatftttaAattaV ' F * 

^■•■kw *Jar ^0 *<^ar^ awalaw^P^^^aw ^F"l* ^^aW*plB^»*^K«^BflL W^^P^aWaflfc^ar ^^LVH^^pBHaMMaVL^^p 

Apaml a* taata tavaa itaaa, affaatfra Jaaaarr 1 A I9I1JL M «m 
•••T». tf Favaaaaiaa ua««r f afa^MaVf Va, 5 «f aaairaat 

MW5-«»g-7U 1« raaaaa^ai* 

m 

■ . . i 

Taty tfaly yoart. 



*• f • laBaag jPirafaaaar 
Orgaaia Oaa a la ti y 



c6 



Aitf siinoB foot* 

tfeitoi State* fefiM«r Off 1m 

Biatrial 
Oak liitt. Taunt uaa 



■ * > < * 



3* 4n«try I9k5* 



Frafaaiar •• f • Mtlaa, 
•aaartaas* «f OfcMlatrjr, 



Baaalft af ya«* latkar af 8} •tan»f)r U 
ayprava* aff»at±ra m af 1 Jmrnmry lfjty* 

*• f*n*Uy «NM«n«4 »ha» *ha traaafar af tM fajriracaa 

far tha Biatrial lAglMtyt 



■ 



Tarr tralgr jawrt # 



Oara* af Saglaaara, 



bxbx e-atts^i 



HB MRUBMlt 
Vaitrt Baglaor Of fit* 

* 0« Bw 1* 
Thm T#r* 16, I«v T«rk 




B*« W« 1* Bttffttif 

f. m »k : 

Unfitly It**!*** . 
BUtlair* 18* WknimM* 

Bm? V* Barf««i . 

^BifWwrti IB 

aLttlag ft* MMBfafrt *• tfct gMf« tf wm* writer OwrtfMB 
Mi*l-*a**J|B» »• •••»• *f wk i*aitt«4 is litter 
la b*rtby ifpmtd* A <ufflwwu» I«* B It l>«Uf pr*|ari4 to 
m« i«tn«t «tttilaf *• «x* i*«*i** 4*U to || lUBmif lWg, 
•aA latr*Mia< ti* i^r^riitUti If *J7,3W ti prrHI* ftr 
Mtfylag •»% Hm fir It* ff«l«a«l Bamff taB fir «*• B*w 
Uwk Art** If*** 19 ftfcnuuy I9h& t t% u «b*« Ualal- 

BH^B^k\4HL^tt ^bb? %JfcJdB V^bY^X^A^ VUUji w4ABPlft ^^GiS^ J#w$ CJ^X^BBbJbV 



•» 1+ BKIbW* 
Bb\ Imp* fliiM %y§ thilMBlifi 
A*** BftftaMF* 
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4 * ; 



* * * -i 
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* it 
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4 k 1 
' 1 




* W . !- 
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or rat poiatkw noem 




■ 

• flU • 




( 



OaRAI HO ALPHA PflOOBSt 





1* Itofti^Aittitfi 

w m^i^^^ M AfftefcaA tar lfafcall«ar 

V 

4* tht QmmIm3L ltsopifWMM tb§ MglMi anl iff tftt 
5* 3pt«U2« Ctatat P**l 



6+ Alpha Fimhmw *ai *rrtg— i+ 



> < '• t 



LASSSFE»«dRTBOUED 

NUOpAmNFORI^TION 




cmaciL Ksnm or rasn fkxbss 




( 



*• tnm it feift* ANptui an* fladly 




^0 ^(O^BBMBrf^ikS^B^ ^Bft OWfl^flJBjL J^IWWK^HP^ 

•* swtelttg of 5»t »4 Tuitpit Am2yol« 
b. ftMl o w i of it MA (km* 0 * *m * 

f t 

dU liMMMbi flnf rui f ft litt low ot CtaMntv«fc# 

(4) &*tw»to 

(5) 

(4) Stfaot BfclfMrtiai 



Of 



i ^ASSlFIEMd^RCUcD 
NUCI^ApS^RMATION 

SXCRDT 



\ 



•« Chl*flaa«l«a 

(1) Mitlwia Hwllalilai ilniiwi ani 




(a) *<fct1tltwX inMiwmtt la Bata 

Qbaatsfttsr 

(k) fapor FhMt ChXartiatlaa »ltfc OCI4 



(4) *aattiaa llqjaU 32at| 

(•) OHwktMl 
|8) iMaaaaatatlaaa iur flMailartfai 



f * 3al*ai§ 

la an ifctal Xaa* 
(a) hlttWf «f V ftw ftalatlaai QUata 

la all Mrfwi Xaaa baa f 
<•) la ii mj f of f trm Sail* Waailaat 

1 

(%) QuiAa* Pinaaaa 
(3) Ktaatvalytla CimmJJp 

/*\ Otta^aa* fiavfc.«aaftaa4k4^aa) ^faa&laria^l 
(k\ (UmiHI RattaVaMflataltlaMI 

3#> AwkkMpiag la tte Bit* Pw atw 



«j E C R £ 1 ■* 



SEAL A 




Dafiiy a oonf tr*aoo la Qootoo* tho ilmlTiTtlltiy of 

0 OttOKflHUtfflf VOpflpt Of tftO tifaoo&Oldl *Brtt OB frtftfillty 000 

Irtfrtffii ooA* H&s topoHfc hi0 booo w&tlMM * mUlt^ oo4 
itMtf only id til t&t ottoalot*9r of toboUUp 4i£ati It dltootly 
Shw&nmI Is ttat pottotionP poocooo* 3fcofo Is onofc otfeop otMo&otsy 
of tdbaUcp lAldl boo boot tinortljtlofl is Mttftqf * Ml this 



QHUfijTf tho pplltlW jpOtOOOO lgnlfiO tbo ftt2tad^* 

tibltfi off ooi tfeo fthtntfftl ofMotlonot 



1# PftfOSOtlttO Of Tftlittt* tobollti^ OBOpOOBdO &00I 

ooribus of ttaumti sttofiol* Ajfto* • iwniMr of tooto mi 
votIooo of thooo ooqpoond^ ondsf tho A1mI4oo TCX^ mm! 
bow boon f omA ooliotto* 

2* nuirtnitioo of ttn titiTntrtio^ wl Iiiiiilm tnto tfn 



3# svopomftftoa of tHo tfrtorfctoo la tho polatvM* mombr 
5 t# 4 por oMit l« Icnlio* aaA 3 t* 5 po# otnt m+L iho ml 
of tbo •bwrtoi lo rodtpoilto4 la in onortitnTtf wmtni^odl Ammo 



wUl aot bo oovo&rt hero* 



propoy ottpvotioa bofctlo* tm uoo 1b tbo jadotfta* 





~ * ~ 



4* *ho poxoilaotio* of tho too vitro* aotoilalo fnm 



Pvtottt 3» to mm tht mbotoatot intittnotl fit* tht 



OOOilOMttt* 

5* Bit oonwttoo of tht parifloi tdbollor to mMm 
ltt Stop 1, 



»« Tho it ooy ti y of tilt ottftUy l o tto tA ootoilol 1« 



to* ooporott lota* oot of vtdah otnpvlttt tht PH ttl ! . tht 

* 

otho* boini »?oot attotitl tt bo rojootoo* 

Tho*o ti* tw prlnttpol mpqh tf ltoffttlomr In tht 
polttroa pt t t t tt* flit fftrtt it th»t t at aootdonot abort, 
only 3 tt 5 po» ton* of t*ofol lot* a*t p io dooo i . 111 tfat 
othtr 90 odd pot oont of atWtitl aul bo f t tt fo t t o' tad 
roejrolad It otdot tt got oil tho prodott o«t> of tht Inoorfng 

» ■ 

1* that ooaplott aoparotloa of tht tft i d amtoiial fits tho 



bollt of tht ohtpflt It not ooooofCULobod Ik oat ftooott* 
bob roqnifot tot, Om thit ttooaa»» tht oiao ud ptt t t tf 

thioh hot boot prodotod by tht flttb pmtott) bottt it 
vtqnlrot dtfiofftnl totttrffpitt It hmdllng oti wtfoofilltiiy 
prooootioat tt otoii oay l it t tt * If tlthor of both of thoot 

« 

lnoffl0i«aalit aoald bo rwiwi, Hit oafcift prttott «oml4 

i ii 1 ■ ■ ■ b 

c * 

bt ottob staplor oad t groat doel Itot osqpottift* oat* is 
olthtr otto* tht dioaiatiy lnfolrod wold bo of rothot 

* 

Inrtgdfiottb pioportlant* 

LASS[F[^«bNTRCLi.ED } 
^UCyftwlNFORMATION 
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tttnlMi4% *04 SMW ifcifSjr ONV&Qft 9IflM&9 <jt<fli1> 

tilt t»tf»flMitlilij ^&4* :Mk ^ r H ^f^t fbr on la 

t&# Jpjlf^IWI pVWNMNfo 9liMNKgBM& dtJOBWMJT Wrf pft^KN&ifli 

Cftitlifhiliir ■ hoi* it* tte oDtfrntlMU tte um •# 

ttat tttaufclarldi hui total 4m!4MmI on* 3934 1ft itaWtft 
tniff* QqUmsj oooAit&ttui vftsa 4qr» 1% haft • Jhly *vlftt&» 

Utr <**yi0i». «4 4**}) «tf lft ■* Ihm*? own— 



Si t4ttllt% it lft tbft fta*t3jp Mdft tni ptviflM of «UL 
oMAly ftidft toft ywifto4 bvt m othtp^ttt ooftNMliftblt* 



fbftttl th*4 thltf flfttwiil 0Qttl4 bft <lKMHpMMi ift A H4UI 

< 

tft ICli anl itm hitlMHPte iirtiwwn httMhltfiHUIft* ItXlA * Yhlft 

and imam ottum wtomUism t m om la ti» p*Uii»a pfMttt, 

^USSIFJE^DNTROUi. J 

NU^|*i™FORMATION 




tkmm $ 1% it v*thw mtMX% iMftat dblmim 

sftalf <bh4 gfvgililta* 1% fusts sawll aws f1»4ly vitk 
wltlg tteft IQI4 4m% r— nlttrg Is bosk **sftsptfiU*s «f 

ft tottta* hat but * fltt «* MA fet* «ff m$m 



! 

of tsSlyslSf hts btss Pfspuss§ Iwflpfijp vnriftp th> soptirvisiss 
at Difc tstsaft* Otst* wife sf this nator* *• f pos b U la 



In dawmtiwi «4tli tfcs sjt of tbt 10*4 pstattiB) 

NUCLEAfTJNFORMATirui 




it «lttMt* tht danttlity ** aim Urn pmiAmUm ot tht 
fWottVMl tab i ll <tr» 3>ttt sro www* Sdadt of oosvtiftti 
vtdoJi am mm m+mt* Hm%« tt#r« i« mgmim bjr tht 
hat TCI4 mmw •* «ppit*i— tuy 5wA% thit %pt •* tw i " 
4Ua arlMt tmm t*t 4 tfft t wA pr»p«rtl*i # flto atttria* 
it ittttv 9uA3j mmM*4 tt tht atttUttt tC3|» itrftf off 

Mttn* of ahlafint* Iht i t rl fT^f that HfriiTit at 90*24 bo 

m iiiKt iiit. tte tiftaVftattdtfldfe vkDM ahuhi to Mm ft 

sttriht* rf Mtftls t* fdra dWPtf ttBttt of IfitStflslt* ftrirniip 

immI fen* i# i i dr m a tflB fulfill At ^aoiwtaridi it tfmi ins 
tt 111* atttaft af niter ot tht tatmaftaeUa in F tat aliaj Is 

£nhi tht ac$ApstRt« At tatt at wtoa? it aiMaa* Hit tttct* 
cfe&avlAi ty^hw^Tyttf f%tlu# ds«vSl0teljty slvtaf ft dtt ly 

JOiJBjMtflBt Of hjrtbpaohjatit Otl4^i «Kt it aB^Wftttatt tftat 
Attfc- tatttiiutt ^t Bat IffiNftaftl tht) tattatith by CMtfltt 

chlttlna tut *r MmAteit otU la atta** * thto* tgpt 
of oomatoa it that <fc* to tht npotUrlng attic* of U* 
loot, **lt* art fovaot It tba •qdpmat, ot all ttio jwtit 

%d% «ttflH t»»r 4Mt It tetittit it4 iittt »0im urn «Wri«it 

it^Udi idthttwd %&t flpvMMvlBt tht bitt tit ot% tttttwrilsr 
ttett ^ii4t idll ^dthtUnl th» oMLtil <wnttl«m Ifeit 
pmfeta of oemnltt It ttvtftt la t i«rl»t of iwportt* 



NUCLEI 



• 10* 

flat «lth*t«t4iat tt» mH« of tht htt uttttfilttrtot 
itptt th* bttl ofttfltltlt *ftf trijp riUktl* e*ibt% atato* 
l«tt *fc#»l t art a ftv nfaa* mttal* wWeh eamtt bt oat* 



flat >*H*» i«aaatt» Coppfti^ aU*«r» altwtw an* taM 
t* tit ptvtt«datly naavltabla, at tfMy attaaM 
at Uw »apd«y by tha bat vapor* 0* tha addition of 
«a«a* ft*. <&at»l*t off tha totrftottoi44o t tat* of tha total* 
to tha aba*t Hat urn faftftr ttttttotttiy, tai tbaat tb* 
a**t onot badSy iUmM, *8*tott *t tjtHaito; ia**» 

tte otais&ott tt tt lt at* mbMMi a*a tt» b»at» I* 11a 



a£obol it no* tBttoftttofy* %tal* villi • tat* 
afMttofjUaj ohaiaatorlatla at low ptotaaitt oat atpootaSly 
ba* (1* •* aXwduoa). SH ooantttfta tha ajattasjig 
pt>M<% tfcpfw !• iMUUrf o»t^ tt*6 off beat 4li^psMt<M^ 
tmmt_ la Jttt«ndu tha v t«» qmmt a grttfc dhN& c£ 4MVKr* 

It !# o* tMa atftta* tfta* dUAfdc^'Uith 1» othn«U* 
MtsNn^Sjf MMottfay fca ott£ wnni rfvif ^pnMuMri*- 




1U J*t to tht MmtftMm tarib* ft* tat batt i*otaa t » Xtit 
poaaibla that only *boui half of thtat latftot *U aotaally bt 

vtqUrod, AU tht abavt ait to bt opartta* at, Wl^ On fet bttto 
of tht pr— ml opsnitoi, tkt At tfet ill** ptttttt 




tut ovtdMt «4 99 oM pw ra il ■** to «rit Mm «t«rtai w t uw t ti 

ftpproxlMtcly- wvwtr opMti flp *r« M !• m tfe* 
boat* of fliv frafldMMt ftmfct mi *i th* mnMw At immbI. 

nf tmiifn ait mam» mr ni mi a faufeMft op mm a thft vtstodhv 

«j*lf ♦ fill* vtfftift* if «MM«*fta i ia «Ajf ttdvtgMiwt or 

nUi flpwm mhp wot nmnQ * ^^ii otot imp iwivp* 

*4 An* ftta* 140 wwitii^ 1M» aMR« thi% only U» imi 
(of *ib«MM4t tiA4&$ar) will tgt artttot la #aaii Mttatwr* flpwi 

oft* a* a»t* wt itRa » tm* aqpH»« i*W 

to* tftft «q«q* r*T»i**4 t» optrftt* thi bits p i ^ iOi f 1» appgmdnittly 
It !• gfc tl w w i tliMi tHt% tto aljfcft pttttM mm fbr ita «l 
% t^fjt w^Tt 41^19 itof% tte ta^ft pvmmnhi 

■ 

rapl-flF «• p«tt&b|« m4 «• toning U*m mmwk* of wlutbl* 
ftl «pw%tt «i ft a n t <hy cgrttl* 9 ao< It l« IHft% t£» aNiadMl 

NUClJ^flfiFORMATION 



bote pm**m mow** to »t»«% tlf*w gnm a 4qr, tt to *mo i w»4 




b*lo», Hi tho alpd* pWM tho art* objottto 1» to 



pOOdOM tho XOHgOOfc pooolftlo oaoottto of [ftrtiwt t Ihlo 
poodmtt HmA oofc !• loot 49 ••A*ttni%>4 ntlli Ioonp 0Nhfl9 



oolooiol* lbooqp&otfO foaovtil of wooowrtflUi Mslootol ft** 
tbo tooko§ hooow* a* looooo 1a portftoottoot off la tbo 
w ftwtUa tf TCl^ 0*0 not iopottoi** 10 «o» *WHol to 
bo fo4 loAo tho piooooo id otfjrfMhNAjP itMAiMffct |b ^ 4 not 

In Hit boto pvooooo tho ovftpofc It otntfoooljf 11olto4 
by tho imhI of olpbi ptodoot ofei4t !• ondlofeio ft* 



yroil B Ot of tho^ jo4polo4 aototlolt oh4# ftwITwOj all 

1 

tlonit ooofc ho aa MntAv mi DOooftKLo* bMOBM <tf tho 

lovoo ooowtt of Myt^ft^r ti ootoodoi ohttfe owl ut###*wrlly 



pfOoyUM 00 • Iviy FiWWHI OPOyOO CHPlng 100 1*00 lVpniWI 

to bnil4 v0 tho flwnl of oatorlol twododl to opototo iho 
boto piooooo^ thooo qpootlono **o toootoA Mm ia ditoll 
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( 



( 



^ n— mm «# im^ - ?tio* to a*a vara 



oataia pfojoot toot* «ova * 



of aotaoaa of afOBorlag 



TQX» A Boat Of tfeOA MM OBtltaolf* OOftiofaOtonPW thi JMMt 

tMat 4M) liitilvtat tto mmMhi 




lhtot faNfcttfMi 




flftfftpMfl«y l"*|adftof AaftA (JtfVtof ttfaafpaaaWt* ftl 



Joaaanr atstata of tno taatlXajr oaftoa oaA too 





la HmI| tAo only th«o *d* taa provo* a oil OfttUffcrtarr 



it it oia too <ad4o «iia 



ooo thai to oka* taa 



^t tta^piata^ ^ia^ aaaatH attytat t 4ttat&4a^a|tavuat 



papMiajt taa la aoa 



a 

oari? 
*a 



of %l» 



taoaata taoa tooao aat% aa 



ilnta! fcdoa aa trtoi 



oaA *Moa feat booa la aoa oa tat 



tha 



* as** js^ 4 ♦ 3* 

Ihit I^MS%ltat M^BalMal ftfetaatl tfet tMt tlatafNaflVwatatt flat thai 
pfMtdilot °n§ tat! tttjfr aaafaf bt 0Mtl*4 0Qr% lft ^aaafftflb 

IS fltfc tlaf paNMLlal ta? aafStaag tftot ta^Lalt ^LMl 9t*fltMHa|t 
faltf 4at Hi* •ttHaf teO^Uatl% lit • 0NMI% 4 aValMaaflMa^ fat 

that p tt fc» » «l«qr» «nlilat4 «alfar f as*** la «•» *f 

taaa> ttlaptpWMttfc SmIUI ift oMal tppatiPtttti^ tht tattfllMoat 4pttt 

Wl htH «ft lilt •LttaMtW** AJaW laWl«ftic«tini Hat 

•Bat ft tNaabt* Of tttftltat TtaWttOtlt lattdll dial M4 DWtt Wl%tM#a 



1% aoa finally Joaaft Uav iobollojr dloaliaf aa aaU at taa 






CONTROLutU 




( 



( 



ottlOff OBdtdOOjg OOtiU bO VOOOtod ^ttl f "^ TW i totf0fltlXMFt4t 

It- 



i 

Boooooo *f th> o&ooanooff irtl fro oillttitTtty <ff tMLt wthvlf 



off ttm m hmm off TO* iff ate* ft por •»* pwl tr» 
Iho otaMfcofM •€ Hrffci vsmIImi wm tfeo lov to^ponioft •! 

1^ ^ #Mfli# Otifc^ (Mb ptftOWl fftlO at 



oo& toUono off tho jvodtavto Hmm 1$ th# flflRlhCUfeif 



t » ii» ten* wurfai, la «M m mm mm* **t 



DUP hot iwrtfcdl *T^y Ia fttHiip omII wiling tilTitiinnJl tl Iff 
WUfrwrt t*tt» thi» tall » ■wtiill f^Hlwr, l» 



4 

IhO M4 OOfclrfMtOfJF AflM Off OCftfpMntf A OtflliHOMff 

ttao rota** tfiowif to oil* ill flvtt* Thto boo ao» Um 



t^Nm iff^ o^jrtw^^rf^^KJyj^ ioov^flHitM^ ^t^^ ^i ^^ojpjp fijji 
olittli J* foUnv dllVSMtl Is !oot*o» 



103 and lentil mtm totr*ofcloH4*| Ihio cIvni 09 o pgodtwl 
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Mil a«bi aarrlot •** «i lagirotMHi ait obota llfy 



( 



ttta* tt* wmiHm it nUtm 4MmBL% %* ttatNl* *• ft wy 
•ftttai fl&Ai 1ft UM^f tft jwtfk iUl A abiI| mi ttoft 



otthaV iMrtifMdUhNi jvtfawtt outfits sitfcofe 4$ Mfc 

is Ihitf if tbt ttliMtilmlili vt*4§ tut jmt*» 

fltffttflift Utttlfc tf llMMl ift tMft Ifttiltftft HStl bft ^afiiftpifti^ 
— ^| yg£ Iftft Bt% %4fli dHMI Iff gt^ fc ft tftVMhlMflAC 4lt|| 

th* oMitap iftraliol dbASftfttWlattAflftai 

1 

MHM Jaft tOBBtfftlUft tit iOOftt o# iMi anA JtfWft ft «Mf 

part pariart* fto—m, la How of tt* 4ftf ftaMr «* 



aapfclajprotgni&aA miMv&sX lata las. ooiaua^ ^adUai fwalvao 



ftiity mAoM** la Mat of aqp of tat «a&4m of tia>itil1iry 
vita Xtqafa* a&fap <a2avl4a» thJa piaaarta) la ansa, tat 

mm wjf «• thft ijMlloui ftltfe 3JUjpA4 otffcift tetittaU»fl4a^ 



mot bo monoa* *hio* la ftitM* dUflooll to ■cnoopllo* 

oav&ttoljp, A maati of otta* ahlorlmtlng i#ai hava 

^^ rtP .^ u^CUSSIFIEJK^NTROLuED 
• SECRET NUClJEA»mR)RMATION 
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^^m^ ^S8rt^p^*^l lio ^poMSOpp^pplOiO •ppL^d 4^IJL ^p^pp^ o(p|ploijp^ ^jpj^ litk)po2i3ioQj^i) 



( 



c 



OJR(l ^^^^ o33L BpO^I^^^ROprtp^OJ^jf l^Mt^p^ ^Jn^^^ Ijfc l^lpjjj^p^i ISmI]^ 

to mm* •* tU, «mr *«•*** l« mftll mmU to ttat 

«M& fittliVH thitfO It <M ]MOolMII% lo oopoololly 

Intoroofl f n§ 1 1 owltopg umi Jiiiltf of TCO4 la th* gMi 

plMMMI WptOtljOO thpf 006 of flMM(tfb0% olthMP AtHI 9 



nm ^o Iuhmi tlpp§ of foptOptlng fgy flppciidUAtir 
•mmi of t^tilflf^M^MkiMitef Ml mm i# tfe# tot-pop? 

(Ml 4tOO-ftNBl01ft tfelA ttat 4ttiNG|lMM ItNtlf tOMNl l# 
pOOO Olftlk V*o AtooAiM Of IpUPflO OBpOOMpH 4f OOfl-lO* 



poop&taoUy olX ttoo ^itrti bos bm 0906 Ia tbo jiolttiruB 
tat botft 4tOillloA(4abliMi4) to fkoo Ift *faMt 0M& 



OpttpOfcO of OOUA IppJOVl&IOf Iff w4 flWI O^0MPfeo4 flpOOS tfH l 

^wpjjopypp^i *p^ptp0 ^stMk04M$ lo ^pooolo*! o^opv otfc* okoob &fSBfi&^ ooppptf^ 
dMNplopot oi ftwlniojfv 9)001 tflllo pMMlMiMi o^pikodtaklotjf 

too kllaarittO of tmrtflovl TCHa* 1a almifc ihur tump 

3ooint2jr o Iamo fooitto still* *»tniM# of t^**yi*»« 
olxty kLlogx«oo of la o tlpfr-boopr np% ho# booo <mi»» 
ofcttofcOpft ori tootodL 1mmo1¥ on fetio gf tho Tmummi* 

^F»PJ( ^^J.^w^F '^PNPBP ^^»^P> ^^F^PJP •P^^P Q?^BJj|* ^WB* IP^^P ^^•^P^^^BP ^^P ^p»^P ■^^PPBPBJBJPPrBF^^^^^ 

^MUta GMptoar* I» thi# ptm optr*i«« <tatt« 

thp r«motarr nfttitf* of til* attPiipX «i« tipntpotitipy 
tteM tfumU b* a* atm«vltr. x„ CUSSIFIEa»3Cjl5TROLJED 

NUCLEABJfNTORMATION 




9 



s-eeitrr 



r 



c 



9» oaly ilfU wydt aai ua oa l&lliaj f b afc Maa «ttH 
la tart tut aritiiat bt *pt tMa i«atliaa tart 
tiki bttftUf t» thtfxvm^r adt4 «4 tMr t» la 

, ^^tb^f ^^*aaP^"a™*^^W^a^"a^^^^aar«jBy 

A« e«tttla»4 dMV% %# a* Of NqdfMMOl MM 

*tq% — i tl g « of yfl^ » mi» la dant a yr i m i i la 
hHMUonlyiui^ a** jlaMa a fatiUarta «t ftaa 

^KH^B^Sflfl^ ^P3^ fllj^ ^^NttP ^itKDS^^^ ^^aa^j aa^P^ ^S(P^ ^J^BJ^^ 

vdUtSXLtd mi SmM fata 8 twifclat la «a tll glMH qwtaa 

1 



alpaa wt beta pvooatata* la tha * *- - - 
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( 



( 



OquipSOBb 00 fllllMQiOj OMdOffOO OOJMOObtOROf intl"Opultotlao, 

sfeloldo» oto« Tho wtbotfo of poriiloitlo* oro mthay oioplo 
tni boooi os o oaoboo of ooll kmm tooottono of tobolloy* 



ITio firot* wtdob lo «*H Ibbo* oal Am boo* oooi Iter • loot 



tino* doponto ob tho foooooloB of o onHbtooto oono&oa bjr 
tvooUof *>oo it lo la mo oxttfiooi oteto« SO- ho*of both 
MMttiwi In oivtenftt# Imi jwMMtfe tht vm§ %SjMy 
iiMi tni All •Ump flwtal* vhtoli far* IttoWlaMUi hy4vwldM 

l^oWtBf tht Infill ditWi&Vti M tht OMp&NU 1W#*> 

toflttlw* *tfc ft prwipiUtio* ift*iiafc «dy iWMiili it 



of aoaanU *tho* outemto* A ftrthor »»«ho4 *to* 



ooaf tat Piofoooop fkoos lofgtily to o 0000a of pfopoviao 
voif roottlvo tO# boo oloo 0001 fooai ooofol hoi* for 

aonwH 10% «lt» W H m paroaioo, Bdo oppoora to bo 
oatlroljr opooiflo Xof toboxioyw ono* tl>o only «looottb AIob 
InUrftroo o» oil booly lo 190% *&+ 9 00 it «o» tat*** 
ooWljoto tho doaoopooltloa of hjrir oai a pofooloa* 1% hao 
booa ibooo* hw no i of f tho* 4io lroa ma bo oifflatostlp 
lnoo%liKoto4 by f ondioj o ^ fpVtn mob ootorlolo Ml 
lootio or oottlo soldo* 1 Author oothoi thot boo boos 
dovolopotf lorgolj la tblo laboratory 




pfltdtpitaUfl* of tubHoot hyatadot* Tliift oandaaaly 
ivqatiwft ft pvtlladwuy wd ba t icw > «tth«r «**omi«*13jr 09 
oloatiftljtlaftUr, «n4 • yatho* auatfal «oat*tl of oil tt>« 
aoadltiaat wMm *iiofc Urn prtaiptUttaa i» Ihift 
nrttw4 is 4tfltMttA Ift gifto detail IA thft •alMMMMnft 

•MUM «f tiftft r*]»f% tjf 0IW RUHM* A wi# «f OttMft 

attfiaaft havs baas prtpoaodt inaalitat th» mml of aappo* . 
iiqr traatana, *ita attaUift ii««» tat fonatioa «f ayanldft 
oaaplaaaa fa* tba mml of fapHHtii oxtraatiaft at 
lataUa? attfftlft atta attar, and • aaatay at atatta, baft 

aaaaaji and aift naa a* aoapllaaiad at a aaaaa* •# othora 

id&all RMS feaaft pyapaasd* 

<•) aauaiBU«i at a &fca *» <*w» *• *• *• 

aaat fftflftft U ft aatiala aataaft aAtfc tha attaad thai ift 
otoaaa far tha psapaiattaa ftf cfeloslda, Ia tha gaa phase 
ratafia* *lth aaieea Utmoftlofid* tat oalda TO, 1ft bf fa* 

tbft Mil dteillhltb Ift that the ISestisft i# assi aSfS tSfdUt 

the* ^Ltft atlas oxides ead the t^mtm at etdea the 

* 

raaatioa oaeeyft lft T«nr eentantontf bath fa* obtaining Td^ 
of tiki prase? ptyt&sal ehuaetesiaUes audi fos the fsastal 

foratd* It Is otrtUttft that ia this raaetiea, irm if neb 
peasant ia large ftMwaf » mmh at diffindtjr beeauee any 
lnm pat ami will be oonrarted t* fastis chloride) ablea balls 
out of the appttfttta a% a aaataaiantly low Uaponiorft* thft 
liquid paaftft «lta tavboa UtytohlotUft ifto/Afti* TO© a« tat 




( 



< 



• 22 * 

ottftiag mtorlal, of T3f dots not oppos* to Wll« 
farthttoort* 10& f*n» <ttff«Nni ao«ro*o rooott 
Tirjr SiffwmtJy, flit osot aotito mUrial la than 



pnxhw«4 V tho dnecflpaaltlon of TD4 aft 335*0 in * partial 
vamaw* In anUl anaontt it It Twy aatltftotarft bna la 
lot* of tbroa tamd*a4 grant or aa«t» tht itaotlon tondo to 
go ckM of control cod boatm tlnaat oxplooifOt Sana font 
of 79$ ia not aptoar to mot at all* that pgotwroi to* 
4ooor^otitioB af tbt nltarato roaata fairly oatiafaatoTiJar, 
bob oMfe baton moo bo tattoo* to ontornlna tht pvopotp 

OttrfiUftflO. 
(f) 




Bath th» pmtfoat oad tht ooplotoi notorial o?o oaoottialljr 
wotolf otntaoinato4 bjr opuntovoo' oatovial ffoo) tlio looolwa* 
paofeatn aniotnar potto of th* ooojonaat* Intra ort ISMkf 
to bo wiialilaiatiTt aansntt of oarbhn anA jfiphl tog vhloli 
inttndaat a* dtffioolUoo Into tho rooamy* Tho ptooool 
itatftn, of too ronalioft) oalla ft? tat not tf ttatnlttt stool 
md ajrapntto* Hi* ojtol It mtha» tightly boant to tho aattt 
of tho xooaitor ant ooo% bo maorat* obtntoolly* Hit dopXoto4 



satoiial It of aaoontially tho 0000 natott ot tot pflKtaot, bat, 
so tht only raqtdraaant it thit it bo tamos oat of tho ayotoa* 



thara in no particular probloa on gatting it not of tho rtot trar tt 
In iaot, It 00/ bo oUmol it ■aaonalita ontil tho looalvoio) art 
aaoontially foil oad toon bo thraanont* tocatbay with too <tio» 



tartan roo>iT*9t # In tht boto proaott, thlt daplotoo oatoxiol 
omnot bo it jottoa until on onalytia hot ahoon that it it of 



C 



( 



V 
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ao low grado ao tho laooalflt aatorial ahiob it uood la tho 



alpha pmoaaa* Tho aotbed of raaortiaj tho product froa tho 
roooiio«a is to trooa tli« vMlwr Material with * dilute 
aoltstioa of hjdroohlarl* aold oad hpdiafaa povoaldo, *£oa 
attaoko toballar Tiatmoaly baa haa mlafttfoly llttla 
offata oa aaaialooa otool and of ooun aoaa aa all wm 



tho on M thooa oaplojrad ibr flu nmlii aatorial* 




lha oathoda and imilpaonl for tho alpha ptoaooa aia 
falrl? ooll dooldod aa at praoaoa* la amifcod ooatfao* to tho 
bote, A lavgo purl of tht or»lpa»at it o id a j od oa4 aithor 
oonplotod or ia ptaooaa of iabfioatloa* 

Unr tho proparatloa of tho Ma *ao phaaa and 
UqalA pbasa aqiiipaafit haoi bota pionAdadV this has boom 
doa», both ao iaaafaaoo to ptsiftdo agalaat aataqpaotoa dtffl* 
oultlos ia tha ofotatloa of ooo 09 tho otbor and boaanoo, 
0% tbo Uaa tha o qui poa n t war ad o t o d, tho fiaol dooiol 



•a to ahotbor to oaa Wl^ or T&4 hoi not bom aada* siaoa 
tho tola roqtaroo pcoidoas propaiotloa of VSU§ oppnaioato]/ 
dooblo tho oftpaoitr lo fsqairad* 1ho goo phooo oqaipoaaa 
p rot i dtd oorialato of toolvr oonUanni rotary ftornaaoa* 



oaoa oaptatod to paidooo oooo oowrfgMlva pooado of TQ4 
por digr* la addition, toa largo (1*000 gal*) liquid phaaa 
xaadtoro aro oa oHor. Thooa roaotoffa ahoold prodooo ahosfc 
ana thousand poinds of TCI4 alta oooh ohaf** v Tho TCI*, oaa 
bo oonvoitod to TSI4 oithor ia tho 
ooatainor* oado ftr that purposs* NUCI 

• SECRET ' 




Tho •till oqolpaMa at prooaaa oalla for fi»ar 
fUlla* Mali nfpiWt# of ^*frlTtt 13$ pooooa ao oaoa otuuria)* 
( T% la oottoatal that thtat ahorgoo p«r dagp oaa b» *aa la 

•Mil oaUl* la yiam of laooat otpoyfaaot at atffcolar *ita 

t 

too oat law otlU avaUafe3a» 1% la paabohlo that that* 
alU bo to no ataagoa la doolaa to pawl do oaao ooaifoaloat 
oporeUoa oai Xooo oppartoatty Ibr omtoolnatloa of the 
pfaaait bjr aolot taJPt 

tho aaoblas mA f oo oo ty o qidp n oa fc haa booa larply 
doatgnM ana obooo* by TfO« ttm parlttoatloa of oolatlono 
p wp o a a t at jtaoont la a oatboaata pari* loatioa to roaova 
1(00% ialXaaai by proolpiiotloa of tbo taaaUop aa T0^ # 

( 



•V>. Kaoaa 




Tha uaiqao ah ar a ot ar of tea bat* p»aaao la -*nif»«tad 
sainly la tha oIom iabarDlap or rigid ohudoal roqolra* 
aonta aith phyaioal daatoi at unit apparafear* A a dtoauiml 
1m mar mpatluuo y porta* tha&a oaofc bo srafiai oa for raold 
rooroliag of mwi al?ha ptadaot* *ii<*i it tha aalr load 

rottmioMllty of bata dtaatpatat aaorii aad tuoollaotad 
bat prootaaad aatorial* Do ad&ttAoa thtra it tha dtatl ia» 
rpdraaanb of aiaiaal holdop la all afeoodoal opovoUcnt 
iaoidant to Uio faarolias proaaao aai ewldaaao of absalata 

XOOO of QRargO* Iba bata raMhlaaOj tlOW boOB dool^aadl 

to iflooo xqooo raquracanaoji roprooons o ooaptaaioa oaroNoa 
tha Moot *hiah oaa bo iaagtaad «nd tho scraotiaal ^iah 



ooa ba ottaiaod *» to liaitattoao of Man aid .notorial* 
ft basin with* »o nay rorio* tho baetgraond far ttto 
dooioloa at to tat aiaa of bata anita* It aapaarod daaftjabJa 
at flrat to attaia rapidity of araling by o onotruBtt ng oaall 
aaito (i«o« aaohlaoa oparotiai aa a a aax fb o t I path xadtua 

< 

or looa) ainoo It Iterator baoaao poootblo to aonatraot a 
sauHanioal oratoa ahlab ooold bo leapt cloaad dcrtag tha 
aaahfetg opotatiaat and aoald raqtdrt o aloiaaa of ooaattoatad 
aaohanioal oquipaaat aoaa aa wools bo not dad far diaaaoaabjiaf 
anr aaobiaa of o ataa ooob aa Rl« Xa tha ajutr a un > ana oaald 

* 

viaualiao axferawa&jr aaall tnito ahieb oaald bo bandtod by a 
•ln&La dtasdat aaab •# a toot tobo optrotaoa* Ibooa ooold ba 




aaaa all glaaa Mi *lth a nrtnlnw of oorrodabla porta* Thla 
dra a a aaa atottora* by oanatdaratiaa of tha dlffleaUlaa 
fttiftSflg lft OftUftttlaf tha aaparato* baaaa of PX» ani Q»« X* 
, only appaarai pnatloahla to oalloat tha F» an a alrala of 

taa faot of ftftfftff aqtaaatt pally aattlna; tha atta of tha bttft 



aaahtnai a* acaathliif lntaraaalato toto*** tha 37* ana! tha 
largo tonka o» tha hill. A softW of aoffaattona lb* 
•ftUftftiai tut PI aaparataly at tha pookot «ni tha Q ban* 
la tha nUdlft of tha antflt ant* aa a a a at ft' feat nothing 



of thin* lha aftfft abjaattoa to tha largo oftUUft mm tha 
vaab ojaanttty of tool nana Mantra* to adaanatoly olaoa 
ant* naahfnoa, raoaltinj la prohiblttioly largo avaporatAaa 
Installations, Thin objaatlan oaa abrtetoa by tho raaliantiaa 
thai ttaa aaja* portion of tto obarg* &atil3*a > oat lft any 
raft oaaM bo aa niton Ma* la tot iaaodlato vicinity of tha M ay 
ft aaitohly a a nttrnatoft' gonk oatohnr, o» that, by aanf Snlag 
tha dally oyolo to 1ha balk of tto laiflhangnl tt oalloatog 

JLaaV ^g^fc^l^J ^Sa^a^fctJ^a^gl^ft^ afMNtMft^a^ o^H^o^^Ha^lMa^ ^JdP ^oana?oa\ CJ(mJa^J ^^^P ^Ja^oJ^a^g^ nno^K^g^ 

a*aMi»4 Urn »4vowfc*«M «f th« mU ^ltf «ltfc th< 



t# ri M lt H tlM Q» rtfl of all mt#fflal ttffftptujt fro* tto gtnk 

^Jaa^(o3la^(^ £ ^fta^fcaa^ na^i^Pfipj(ja\^Ma^ a^aa^P<ft?3aJljag^J JLflk ta^fc^P^ ^p^OM^fr ^fc^a^Ba^lar^ ^JJWaaJpflLa^a^^Paa^ 

* 

too ploturo* 

a anggoation that iha bata aaaMaaa ba provldoi olth 
aoohanl— t tola) oontlanoaaly, or ftt fra quant lntarvola, 
aarapaa tha gvnh oatahar aai latuRuat unoooa TK to tha B 



ana oada« Ihla Idaa appaalaa to all aa, a aaana of lAoroaataf 



4iNCLASSIFI 
NUC 




c 



i 

i 



tho o p wd of tho dally qral* and rodaolng holdup* Tho 
dlffloulty l» doalstlnf aaofc * gadgtt aaa aooa found to 
bo oaah that it *no not /alt wla* to riskloso of %Xm m 
( tho part of ths alyaadjr orovtasad dooijp and ongtaooiinc 

staff 1» m attonpt to dooalop a ooattnoou* ajoling bote 
*naohlno« 



tho ouporioooo of iho lahoratoxy thuo lad to a ft 

V 

latloa of tho bote moMats M a aadllioatiaa of tho unit 



uood 1ft tho alpha pxaoooa ndth the foilaodnft rooo9oondatl< 
lm Tho JP aaa to bt lnou lat od aad roaamfclo aloof alts 



thft gunk oatohar au oaa unit* 
2m Urn gftdi oatohar «u* to bo dootgiod to ootwr ag 

o oayiat oly *0 roooib3ft th» onfciro tf rogloa and octond 
far oaougi oat into tho B to ooadoaao 80 to 90 
par oont of tho Tfc? tapov ualatlHuod* 

fthtPf btaoOf ond oth o rt found by- **» labaratarr 
to bo ottaohod o-Koaooiwljr by tho la vopor. wao to 
bo adaiaiaad or atoidad oatltoly* Tho iio* of 

irtkju^alajSa^M^jP ajt^^^dlL^ jj^ftMJ^lfeaia^^fc^a^*^ ^Sjl^tfdk^jL^j ^^^^^^^^ ^HoJI 



Kotot Da aiapXifr and aooolorato ehomtoal ^ffaoortujao, 
it id pf opooa d that tho aaohlaoo bo aado up of aft 
far ahoadool oloftonta aa pooolfelo* Spooifioally, 
ttalnloao otool 1ft rooooooftlod for V natoflalft and 
gunk oatohar* with niokoX-platod ooppor uhoro |pod 
oondootivlty la abaalntoly oooontial* Grnphlto^ 



( 



( 



J 



«hiaa oi ua aa no cooplioattont In ohomlo*l ctraUng, 

0oal4 bo oaad fbi» Alt* and ho»t rooiatana aurfooaa* 
Iho 11m is to bo nado of oUtalsaso with tho 
ioo»lv«rs of stainlsas awl grepait*) i*oiov»9 tho 
haaa li a jnabloa* Difftoaltloa la tho oaottm of 
siafnlsas stool bars boom oitod at obJooUonJjbo 

to oottl* ob tho final ooopoaitlon of v» % Bus 
ia wy oassu to* oonflttina; ths lapmdtdoa poaoiblo 
to a folattfoly liadtod aaaW of oloMata, a faas 
ohsndoat oyola oaa bo oanatrostodV It d>os not 

la B oonstratioa to rondo* tho dwatoal oyslo fay 
ro o ow r y of t omtftnoS? &l£iool* t osan If that* 
la plenty of tim for puri&satlacw gr tho aoo of 
satoydate not oasUr; oorrodoi* ralaiaal ononafeo of 
UporltUo i«A31 oatar la tha boa aator 3 aasn* aad 
tans a solation od an tod to rstold Bhrrfqal tsoataost 

W^^^I^F T«a^aW»a^^a%flaWl^i WWay W^»# nn^»a*- W *^W0lmr^t ala»***P»»an«a>^f»la»aw ^a»^al^F^a^p^Hp 

any bo obtains** 
4* Soparat* S*a fay FX and Q aoan* aara to bo ton&shod 
and thair eoaatfnoUon oat to bo sash that no oontanl* 
nation of tho Ft» pooka** olthoy iaaida or oatal4o t 
by spattofod Q doold oootsr* It *aa osaatdoiad 
doaltablo that tho v* poofcot bo sata*»tigt* m that 
ndnlnftl oicusto of told oonld bo osod tot olsasisg 





( 

Tha panr wdMUk *Ut«bi m4 ta a paint far 
trm tha X rtgLaa and aa bafflt* that aa vapor coal* 



gat hy a dlraat paid ta tha poapa. Tha Tt aa* U ba 
aaar tha M, ahathav tha J aaa mania** ar aat. lha 



hist tapor praaavra af tha Ha at ortLnaiy taaptia 



tapa** aa aaUL &a tha idak •# laaa dam th* paap 
llflt "if thp J faila4 ana* tha hat M ait 1*1% apaalag 
out nalaaaaaaaag 14 lata tha » ahtaWpw ( It aar 
IfttinMlAiteA hmiB tte4 tter* fftlll fldfltat thai 
miatiMlitar *&t ****** tha f£# 1a tte bit* nmnaia £*? 

^^^»r^p^^aw«»r^|^a^P^a? ^»|^ ^^^T ^^M^^P^^p- ^"^^^a^ ■■^■T e*-aaapap ^raa^a-a^ ajnrw ^pt^bw J^tw"V ^ar^a^^a^a^ ^■"W 

Oaf 1 ^Ifc ^0^^^ JJ(POOOOO JpV^^4P0att^ 

y lift Oil qyollttf iitMMl t9i>Ot BM JUXafe Balttf 111 flMSfc 

1a tte tefte tnhlTiM la tbl* aim. th# dm lit* will 
hatvt t# te 4 ## t fni4 t# oateh all 16 nmfa MMiblar tar 

trap* Xb t)d« oaaatation, tha arltar aoal4 orga tha 

■ 

fAMi marovoy vaolA ba varjr siapl«» aaralr zaqulrlng 
Ojroling of dirty Baircuxy tbrou^i 411 




c 



( 
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6* It it our ramiwondttloa feat tht btta ah adit 17 



ajvllng bo aanlta: ota la a lttatia* at oloat tt 



x tht btta aataimt at pooaLhlo. It la att aoaalaorot' 

idto to tvataf tr wfl T w 4 ehoaioal aatorlal Arm 



tht aachinot tsf largt dittaatt tt tht rogltt Is 
thioa tht ohtaittl tyaliag It atnrftd oat* Tht 
btta obaaiatry i« atwitd tat ia a Hal tod apaoo, 
pttfarablr it oat torn* Tht apotitttt «d pitta* 
daft otntoaplntod ttt bt adtpttd tt til J* tt f*^l 
thit xvqalraaaat. A ttpuatt paap lhr tht bttt 
thtttttir Mtt thttld bt n* O Ti at d tt that it 
tiant of tpillagt tht btta aatorlal oa* bt itotfoitd 
la at* tot ttttttitt talaaa by wtafclag data latt 
tht bttt map* It it at* itfltnatndtd that tht btta 
ohtaStttx bt apraad tttr t 3trgt rtgtta. Tht 
potato liatod abort will bo trtatti at mot thai 

dittattlta ahitt lalloat* 




Tht atla bait thaaiaal aytlt otatittt of tht ftUtttag 
toqotnet of optvatltatf 

1* Daily ftaml of 1 and font ttithor and* ltat 

frtquantly, of tbo Una?* 
2. Dally ttitioi&f of alpha FX K*t* tat topatatt traat- 
aana in oLallar faahioa of boia FX I'd* Xttttpit 



lalyaia of too pftdaat* 



NUC 
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CONTROUH) 



INFORMATION 



3# Bat ootor oat otaoa boob of M aai guak ootabar 



dolly* MM at laoo ftoqaoflB lattml* by 
oa!4 



4, Bvoporattoa of «Mb — lutl«go oftor oatdrtloa of 

T (aita pojwddo), 
5* PvrlfloatiM of oonooBtroto* Thio lmalToa prooip&» 



totioa ant flltyotloa of any oaa of a mater of t 
i« All dtoBtraoa' fUtrotoa ob 4 yaaftaBat 



•jto ocvo4 for ooXfoaa oporottaa* 
6* Praporatloa of oaddoa float oapowtod oai partfM 

T prooipltftta* 
7. Chloilnatiaa of oxldo* 

BV SiIvobo oaorotloBB oi ooaaoBOOto fiaa o^nporoMLoB^ oto< 
Wo tdll toko iv tho atopt 1b tho oraor ladiootooV 




Iba V < * n r f ift^ abtoa oppooro OB tho S la aoao bo atlaly 
of aatal oad B it ot . tn ao UM a aototlal, oaf- oao oai oapoot • 
folotlroly Ibbbo frootlon of tho total dopoatt pai to 
bo lopavltiaa* Ibo notarial boat oaltaa* lor boo bata 1b 
otoialooo otool < ttdt la b i wan T aHooa at aufcai 



tondoaajr to N m HI itmnlj* to otolalaao otool oorfoooa oai 

OVOvHbbtbP SUB •aaar bWoDbp^Q*bbobw ODbb mW^HFW VHbIbbby *aaVQowVUa# ™ bT 

otutadna pfooont bo groat dlf ftoaltp la tho T pailfioatloa* 



BMBOVOTo OB «JU bO BOOB* thB lOBB BBltiOBoA OS* tho 

If . 

b^b^ ^oBB^fta^K^ ^J^J ^S^JflJ^oBa^JJ 1a ^bobb) bVJb^b^HI^ Hbb^b^bb^ ^^af ^bo^b^ HaBj^JaV ^^J^^^^a^^^ b^b^ 

that tho pariftaotioa aotaofa oao bo otallap» Zt la otiotgt/ 
Mooaaoaood that tab ititnlooa uoad f f * 1r*flw aa aon than 

uNCWssiFiE&edSrROi 




TROLufD 



NUC^WTTNFORMATrON 



Titfflrtlf mt ofcfHriUn oontoofc and tfiooo of oUmv attato * 

Ctftaa i« mi— Amp ovfMoo oobjootoi to iat«ii 



hf t% lify|» tkvdto hi AtHHOtoNMMi 4uh14 y lPU hm Imi iooopto4 
tot «• tlit f «fttt ■pattor to* ptoltaf topito tto «to 



toffgt ooftoo of oojjphp 19 Hpotolf Mto of tto T 
to rooofottA otfy to too hpnmh of dtoooflMtag pmM wily 



•U too ooppv, tMfttotol *to to% * fdtoto uM| it* 

? topotto HM tW fO0W0H<§ <p0ttfcitot£lO3)F fNH itoto3UNN% 

ft 

looting * oXooo Hifto o , to pnotftto* 1% fm hmm 

ftoto ttofc ono fewf of tiottoito nUli tho hot ooii foasvto 

botflMP to* 99 PHP •** Of tt» f ftH too B*t» 1% to ilHI 



popototo ttoft wn hi% of mmy huh vdtut pitn odvoHtofioHfo 

7H to*P toi HI HpOflOMO lAHl thl9 If?* of PPPPPtoHfc 
hOOOVMW 1% to HtfMHBf to Mfc flNOhito to toftolH to 

totottoto to iwm • wm31 hmh* of f * to M 



toop into tto otttoo^ toi to ito fitoop poiwH iftfuutoto w T 
aotoX oorttofo4 jfnM tot ooftoft ootffcooo oppoom to topooit 
to h tooi&toto UNMf pootobljr o g y ophl t&oof owftoo 4opoot% 
fwr oo4 to tot T iaooiftwtot Ito m%* ao f a» oo oolotloa 



to ooi4 to MntonMU to ignltioa of tttio topooit to omqthh 
H o topp to t rtwifr to to ooto» OUmp ootortolo Jhldfc gl^o 



UhiCLASSIFiEQpaffiHOUjtD 
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*tanW«t ©ft* tttliOttt aaA it tlavA It oblate la «tU4 
a h— tt« tatialtt It pattlblt at * q«Uaotc» awUrlal Ml 
aftbjv ttthtnlttl (ttffifXMltb bat&dtt cA.tmlm latt tatttjr 
mi* aoU, aim* U hat a ttftdmogr It oodbttot 4t» aatal «b 

hi a {LMOMMtiinAk Stoat of tha arfl«aHaBt furnra oa\ ttai 

baanat, tt 11 «n» tlit F Initially bltftlf* tht B book a*r» 

\ 

t^P^(Pp) 4MB^a\ ^ap5^^li^JS^J ^^^(J IpV tt&flS^paVfl^ p^a^JlHIl O^ff ^Ihp) ^pJp^UPPa^^^ 

the £*• tftJUUt punm s*l&%tvp2y ftt ttjfr iM9jcfft% cteidttlSjp 

*to low t«apif«teiv% fcoadt tl* Y tl w Mwn Jy 1 f vmnmI In Ms 8% 
ttm mtm of Vuih <nh1iifl i tai MHnddi *f ftM mm pxttfltttMp* 

* ^ tw ti > ^ l gpuMAw i of UMI **i*t tydlp) ttlK OWfllfflHtim that 

owiuw'ttlw MbMMtt X% has bm tw wptflmMi thai f rttw r 

taMMtttai ttSiiMfli •I 1 tin s urtiil owfi pith ttm tpwMptvip* 

■inartiMilj an ihl* Mint at* te dm** tummrw Ptrtalfurltl 

atl4 It Am tlfttUtt la tmtk tbt t«t «r« btl a4to an* 
pLudty to tot thftttl ayt&t* X% It taottatndt* thai 
oitoit bt atti at * wufc Ucgalt* Tht f 4 Inpnrlttat oould bt 
pltaipltaltA **th aw— dm 4»4 Hit ^rttl^dltlt «Mt4 W Hit 

tmplt A«d4 bt lata At ittioplt •ntlytlt^ «m.«h ta» bt 
item bjr tht tptitvtNitt* miitt» o» Ij tht oowtlnt otiaod* 

Solht an iMMMMMitv lift itttft tain tt abfldkta T ht ■DtataMMlaa* 




jP^O^l JWBJpA^^SLO»afc^^ 0tt p*(P©0^^fa93P^^ pfl^BC^fl if haft tnqj^Ic^^I 

oat oosplntolr at Colunbi* UnlTOraLty t*d it baood on tho 

* + 

un of oobalt trifluorldo. Iho aothod af proparatJLon of tho 

k » 4. 

about 33O*0 # Tho roquirad mount of T^Og at praaant la 



fiftooa alUlgjrtao o» nu»+ A rl.k la ontailod la that 

a luasttan* Tha TP$ noo4 only bo iOnaai in Imr yiold (about 



> * * 

oaxoiul purification of tho oaddo it not nooaaaaxy* $von if 



attain ovt proaant union glut volatULo fSnovidoo* 

* 1 » ■ * - * 

4 * 
t 

tha analyalav Only a fan* nUlagraut of it ara actually 



i _ i 



uaod, tho balk of tht ohargt baing rutainod back of tho 

* * 

noodlo ualua uaod to introdnoo tht vapor into tho apootwmttor. 



Tho ooaufaoy of too nothoi la wall bayoni that roqttrod tor 

f * /'« 4> , + 

no volatllo oaapotBiA i« otaa* bat olaborato porUBIoatioa la 
roqatroi aiaoo ono of tho qaantitiao noodo4 la total amount 
of T proaont In tho aaoplo* IHo aaii aaok aliquot io 

r t * Ml « 1 •** V** 

* *H 

tfato4 and T io piooipitatq and glfaji a pyoliaiiiaix we* 
bonato pudftoatien* Any oat of a mnaW of proeodturoa eoit 



^a)^ft ^tattaP^^^a^i o^a^Wj^Jaa^ ja*4^ J&^tdoJS^t ^| ^^a^^a^^, ola^^ ^laH 4t^S^^^^39P9^^b l ^P ^f^a^^a^^Riniaft^atS^an^ 



ia not aaatodf qnantitativo# vaooroiy of it a» put* TOj if 

I . ■ ■ • t 'V ' t 4 t 

not xaqatrod* Iho final atop lmolna TP4 or TDj| 
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onto ft plfttlnm of 1 btaftt plfttft* Itt as flftl n Uf nt Mdtaft. 
otettlafnc ft hotptygtatftttft flit <mrttiliitiw op tft ftfttifftl flUIV* 
gmm 7 pt* «pa*t o«ntta»t«r» 9ft%tiift ftf thlp Jtttho* art 
avtttattft la thp SaAUtUft Laterttt»r rtpattft* 1% tatnft 
bttt to ten inftitiitprt tmtmal «f f hm^ ratta* thaa 
at** ••••aMy lint pnfMi| 4mi fchft mbImp if bfftftft to bft 
ptt i mii par day I* «tU («» t» mmm aa tear)* «• tun* 
triaft aXpatrftlyUft p ww ten (brt* AO «i DO) m « mmm 
•f f iftt ftiig * twm tH bgft nm th» pan tta tft» alo» tot 

tMMMMNHMMiSjf ftftftpUftft(ft4 ftfttpMftA tft tot ft ffyf f f fttfti wftflft* 

Vm Ih tf— ift« at Itftft l iM wirttHr 1ft iftlMdfttfti tot* tha B 
will fcy thl* pii<w<lfiWN X% tf-gr b» ptiaMNl mA* ImikV| 

that •iMtftttyUft fftfttiftl of to* T !■ ftftUfttft pa ja tft n t i 

/" btlft l*ft ift «***^«» Itt all iwgftilit 2ft All tftft ooaFttlana 

[ m ^^P* ^P ^P* -MBV PJPP^PJPPJP^^P' *PPP> ^^PJPPJ • ^*PPJ ^"PJPw ^^"^P* ^^P^T"^J ^P^^PP^W^PJF 

h#M 141 tlftWftfeftM lftl tfefl twte flft|M| A «KkMttt 0MM 00*1 tMI 

MPP/aV^P ^"tP ^PaajajP^PPaPTtPawPa 1 •JPJpP^ WW^W» I^VWVtltfft PJP»>^a>^P^PP/ ^P^^PW KWWV 

tataa tft pit mil lata *f tpJUlftft** ftpftttarlfta* •%•# *U 

^^J^^^Jf^^^*^ftlp^"ftip^(l^^^ ^ft^^^MpJ^pjfl^p^^ ^J^p^ ^Bp^ JB^I^fcft^^j^Jfc^^^ft^ ^»^*^^P(P^^p»^*(^ ^Wp)^ ^^^ft^pi^^J^^^^fl*^^ 

1» tft* bttft ptftftftftftp ftfttaft 90 par dttll 6f th# T» 1ft 
tulitlllfttd piftt tyl i wll jf 0Bfthftnftft4 Aft*) tl*t it tv^ttu tn4 
fwnrtitti t*> ft lAfgt «xt«nA ufifty aa Hut $oo& wrtuo** 
uioftdbdl bp flndl Mtattoi* imdl ntrtiflnpf of St* AtevA 9 dm 1 
v otnt of f^lft otitrg« 9 a» !«**> goit tft mttl and In!*) ft ft t py 

luptlttMft ppHlaoft, lilt flrt* 9ptrtU«i t th«ftfbf» 9 oooftUtft 

♦ 

Is rtftftvifto thfttft pmtft !• ttMh ft *y p n t y an tft awW tfty Xftftft 
of T 4 ittfttftitxlp Thftift ftif; ftfttftVftl 




S-E CKCT* 



tha tfunii oatoha? itaalf *ata oa a ptetaotlva dwloa oftaiiajt 
irc^dai the dapaalfc ftw Iiaa a i lata 3 ? *IW Mwnl| V . 
•ai tha Una* art whaala* to tfia aaahlag iwgUo* UUroatiwly 



la t» ba ptrffen*** mb ba alaapadi la «a*a*-ttgM # aafclan 



o*ar a ta4 tha «*afe aatohar* staaa ao4 hat aaaay aay ba 
intoadoaai lota thla vaaaal »4 a gataaaaaa tiaatan* uaaa* 
ar 3f oai Va gunfe ofctobaj oea- ba vtaJwd la a aiffaa of taufca 



aaalaiaiag h* *ato» (up to 90*4)4 aaaklftf for partaa* up ta 
half «i Hour. 3r f a* tha aajav partial af 1* aUl ba n d o nwl 
la tha *2ra* anklag* aw othar rJtoaca «ay ba vtad iter 
aparatiana <ai auoawdLqg 3 waab* aafbva yaaavtaj tha atala* 
laaa ntnl n»«Mnt «f aiah la uaaa* tha auoairataa 

«faool4 ba dtelai thamoatf? la a atsaaa of hat at* wHoa la 
aaptaaiod Uaaaga tha tax and thao tbtaaffr a j&tap oaytfidsa 

lafraqaoit intarn&a to aafcmga* Afta* tha aator *lnta f tha 
Taasal jar ba JUlo* vita hat 21 nltria aat* ana atta*a« t# 
aaai for f iftcaa Tloutaa, a# alUvnaafttalrt tha atotaa nay 



taafca aortU fining tha aoid* It la aatantial that oa tdtiia 
soli ba «laai *tth tha Florida mah» Iha at abt»a4 aol* 
aash not attar rlnaa th»t follcwa ia atatai ftr uaa agaia oa 



rfnaat aa aa ta tmintaln tht atiditr at <*aib 3U Tha 

J^^P^aUa^POflfla^ ^0^^^^^^ aBjjjL^S^pi^a^ ^^^1^^^^ *^0H^a^^ ^a^^^ ^^^^^J^^iC^^^^^ ^^^(^^(^ ^a^4l^^ <8H^4ja^ ^I^^K^af^H^^ 



a atalalaaa ataaX taaaalg la ahtok ataaab ai4 a&ab oparatlaa 



ba ajnngai «1U hat A ottila aalA «n4 gaiiad la aaaaiata 
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•WNPOfetitn pvoa#bxf% vdJH build 19 laygt quantiUoa af 
ottrto j*id» this «UX rata* axaaaadTt a&3* Ibenslte Staring 
tftt oa*tra3la*Qltna rwjcdrod it* psrlttaaMtA af T atd tnit 
it aaJattytUfat iter qpmlitaUvt ?f*t£sdftatlaa tf ?« Xf 
byfcrtopatri* ♦ sxraldt can bt aabatitvtet Itaf nlttd* ««l<f # 
tfo wnftm at of tavin§ to k<Np stpwmtt U»f fimnlnf 
tfctWfh U*» bat* tytlt «a bt twi&lad* *tht tatcn* *twrtc her* 
and at Santosa ttant to iatttato that *-hl* it a goad praapati* 
3%adnl*at ttaaft a np atmt a t antld be *aqpatfad f v» tt» aAtvl* 
aaati and taf*a3» mm tow Un two****** fcaolUnf fcho flU 
T5* Una* i* aqatttod to ***** oAofiA 5 9* aw* <tf tht 
d£*U21«4 atawi* at** ma» J* owebaWy !»** t» fe* 

tma&ad arVMnr f&iw <tf* 1m (tars* Althounh rmnrtjAaM btw 

aj*f"*faaa^p^^a* ^•▼▼♦gp a^a* w sn^wi ^^a> ^***»ajj^Ji ^•ajaw»%aawaaa*jaji at^vw 

boa* nadt to hand!* 1% ttai? <fngr» ll« mm* fw^mycw *f 



anttftjitfaft 

jfe* amto* aaaMn*; villi* ftbot&d to ttoftd ant otad *ff*at*& 
tiaat mill Y aanton* baUd* aa tofftclantty to ad* to tAt 
ati* *9*1*» tht nAtfit at** on tba M am to **flgr*I*d ***** 
th* lintr* 9* toohnlqut «iU Inas&tt analwla*; tto linar 
In * tank «qs£{ip*d alta • aptaj ayatoai no that th* Htm* 
oan to iwafead dfcwa ultfe * ndniona talum* It 1* not niMeed 
to um cjdttaanl tpaataaia) a* 1* th* H» tto sank ******* 
and lint* tat tenaaad afto* mmh^g t» to toprttod pftpata* 
toiy to tto n%xa fan* Khattwa* pattt a» isnavtd am ttftpti 

1 

audi tht atftptaga oarafWly anrnd tt fet fevnad oany tt 



aaahJU^ ogtiwUont atwold bt tnvSagftd tha> faaiotatny 



aolv^ja* 




t.ED 



Q» feamlMt pnun la tt» toto opito 1« tut «*pBfiltai 



ftp oteqpitt atwdUtal pfWMMMim* Xi th* bit* pltafe afc 
•qp42Ife««ft tbwt **b nmHi b# bt mi JggOtt parnd* «f 



tlfli btMrWbA&ng AppnadtabMtyr 4mH^t ptndb 4f Y bbrf*% 4Mb 

•# tte bib* i^liii nA dtar* MMb bft MMinfcMtAA ts 



fL ftettMS AMI MMiImII Ji^J flMtftaAtf* Mil 

tfHBgp% b^i bbbpf Inwv btfli tttbA ImAa NpW Ahr* 4bMbbb 

ttot VMpwftftv mtliij Ommi «bMb bb nt^ at "ilntnrlj 
talpt^p *w f afeatlflbbly flb 1Mb by iBtHwfttwwb ]Mkt# His 

QtoilM bb 4MltlMA bMbbbflibtiI!||F bb flbpbtb blbpMbtbP bbbbfl^ 
Willy 4-ftMS ^t H flftft^ULbby IM bbj0*i 1ft bidb^bbb 

4 

bt tNptAt 1% lb sbbb llviMHrfMi tlfcb thb pvtMUtt bf 



tblifldb bbfibtlis.bbif btbb nutty tttotb bp bbs ijptniwK 

•f bflrttlbR fib tilt bpMNib*A Mb I^IHp^HUA. fll&tf 141 dttNf** 

^«b lb w«d4 bt «mI ^tfifftrilbf if tub J^»ttltf* v bb 



iibPvnMi' wb bbltilb *f ih§ ftptpMwtapf flMMbtwblMi flbb 
pfvtttbbpb *b ftbiMinbt4 bp bhb RAdlfrtbtb tabtibbwpjp 
ititbiinl ty n» a» ibfwp la • npitibb tbpatb» % 

1^*41 iBly aMobftai bum ttab tban ^11 btt tMi affbul^i Ite 
tSwH i« to tw * fllandui fwilael tabt gfijtiatlF t# tat «tt 
a ft«l# «f eM Vm wtooctt U to bi • hitfi iptoi^ 



( 



awl2»MUty of * goa* tontata Plit «iU ofawp tHi« f 
ha — up , ot «ttt «o tho autoo* of okomI of to tfeo t«» 
•ftofto* 

iAIA iHMt btfMI dtoMfltmtflA tft bft I ttf lfll tf to p At thft tmm tmm ^ 

Ua» tarthtr iiwii i !• being tmitt mi ti tw la tfiat 
wjf bi NBAiiMd bint tht% tte tuft if lft<|d»A*4tt*Wbi typ** 






Ami nrthftdbi if cwliittitliM bm drtmrfatd tar tfc* n^tinn 



anA tte MNOb'of %£■ Ittnftltti mhqI 1* tha tank uutu 
( them 1m mi elaala m tiled available rtitfc aatiaflee befell 

aaifeaiAB Bf aittt^ift mMfe** o# dbMAMU MlndiltAM *pfc^ 

^^P^^o ^P^^™ pP ^^^pM" ^^^M ^^^^^^^^^(^ w^^^P^^^^^^F^^^^p ^^P^^P - ^^p^^^^^V^^^^^P^^P^^^^Bp> ^^^^^^a^a^^^^^P^^^^Wl^^pP^^^^a^PP^^^^^BF ^^^^P^^^^P 

pmAtUtftio f tfuw iy of T ffeoo of Uswrip. % h«P Ibim* 
tlfetedtp t* epfn ay leee ilrtwtif • lefffi ttefcap of ^ueallfle 

Wkk atU deaavibe belt HUM vfeitifc iUJltf *™**»K1^ 

P^PP^^^ ^^^^^PPWPP ^^^P^^P"^PPM^^^^^^^ w^^^^pr 1 ^^ ^^p^^rp^^^ v^ppp^P^^^P ^^^rlr^^^^^^^ "^^r^^^^i"^' 



■ 

ibr timt— n of tank «m*« f% hoot bom pife* (mm bj tip 

nceetatiaa theft ills aeia ontMlBittfc ^11, ba with 

twi pt i , «pftp^ «tt #t rfddi ht# Immm w h piI la th» fUtv** 
pp otnr Umm of PPP^r^ m3yM«M% tt«. t bol p long 



-S ECRET 



(i) ^nftr^^Ma Pmirtflrii i* p**fe«p» t&a aniy 



( 



talwiwXljr adaptable j**iho4 tow alX tyjtoft 96 mftfc ttT wtloiii 



^MVKWBA^j^B^^ ^ySMH^LCNM^3^T iGLa^ fl^^Uk^3L^9 ftftft toft ftft£NMf^Kift4& 

bjT thlft pCOftftdttMf bftftftd Ml ttMl tttft if ft ftftfftftljf ftfttlMtfft 
•WpdfcaiJppfl^^ iittMfi ftp^Cld^P ft£ ^ptp^idJQNMI aft^ ftMfittft^^ *Jhft ^^pftftfpyftiliJfadLft 

la Ant la wdJUrtt Ml* aalttttaaa Gtfft * »)• **fcr tl» 



■ ■ 

•9 liutf nittiirtji ftlDMrita% <MljMtiN% iwftdHlw^ 4UM| 

k 

, I ■ 

Mdlfl% ftbft** w 'jUjiilHiflAolj plfttftd ovt tad lab* tfetft 

Mpfttfy* AH tb§ ttpfetftfii ift XftdfcWd tft tftbfiMftft 1ft tfeft dNMft 

at «l#atJ*ljr»U» ^ tw» m4 wUnrtti thlft flftthod t» tot 
sffMMttfli 4f laroft afttwttft •# T (thai 1ft* oa»HMnttl bttAtft)* 
A typttftftlL vnift fttnldi ffttgnAfft ft ftMlattftft titrrlfffft wit? Jftfttot 
idtft InaoJatM Omm *P» At%«4 ***» wca> XiqdA 

f iftftlft fsf fit uiwip vtjpty fliMfl»tvtdLftftwt^ ftftA ft iwlftft ' 

of atain&aaf SaaAf a&4 falvta tttf dtaadbaf AftY Hi# toJpallaac 
•alstlana and tha 4trtp mw*uf tftar tfrptfal|»la» It 
taa baa* atMMi is ttKwf aajatJppBtt tbat» pJmm aali la 

# 

kfeiii alma cob faith fiipfaftl* a* ilafa alalia T <ms bft fbtaid la 

i 

Off CM tht SPNKMfJTf iltt lAM flBMMMMl aayvtBfc dawaltlaa 

Qal Q^plSi OtodltidM Alt* •]^4tr4d9 ppppnttllA 4af thflt 4# 

lit* gpatttntey iu^t clx t» and thm taniivi 



MqulMd dtpiadi on tli» total aato«a» of lapavitlts pmmaU 
Ibr t oeU haXding about fiva teaklN4 aantiaaiava of 5 p* 
ftini T lad t^uit'fftXflnifc aowuntft ftJT 1xob§ iiiiim^ ftt^f ftboo% 
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( 



c 



- w - 

tlx to . eight hours are xequlrad at pr aao nt to rednoo Hit 
Impnrittes to a point whore the lolntioa is eonaldared punt 
enough* This a an be anything ]*m then oni tenth to Hae 
taaths par cent in lxtn, ete» A desiga of aella Kith largo 
surf see oni noro adequate oeoling sieald ova the tine eensio^raaly* 
If o littlo iepnrity i« Proeent* the total tin* will bo nok Ion. 
It it neeessary to not the electrolysis la salfario eel* eolation* 
NitrmUe or chlorldee interfere by lowering tho oarreak efficiency 

f tho lapnrltiss plating eat oo tho aarearr* Banes* o ooororoiom 
to sulfate io required, which eaoas oa ■saanfa preelpitatiea 
oa! a ro-ooltttloa la selfarls soli* lbs eolations ooa bo 
Arena off with tho eatroat oa, olthoagh wo novo foaai that 
no opprooloblo ra- solntloa of the lapnxltiee eeenrs if tho 
current la loft off during tho period feat tho eelntioa is 
being transferred* 4a oxygen-free ataeephere helpe hers* 
Tho dirty aeroery la dented by posting through dilate oal4 
(hydreehlori* ooid) # tho add boiag throw book lata tho 
sola cycle* ttero la o detailed import (Chom 3 lo) oa this 
aetbed available la tho floatation Laboratory, 

Wo hare not oorrlod oat thia elsstreeheeieal pi o aodur o 
oa o pilot plaza ooolo bub weald ootiaota that a generator 
capoblo of about flftooa hmdred ampere* eataet at tea to 
twelve volts would bo oaffioioat to handlo tho boto plant at 
fall operation* Sfaoh a goatrotor has la foot boon ordered 



for tho alto, 




wcuss, FIE 




( 



<*> £L2ttttttJfcfeli' dtptnis aa tha **]*» 

aa nw fM MW i * 3» hjrtnnd4n <d fmoMl, rrirtEiIoaa, 4*raa**f t 

ftgj Aa) tt4iQpMt# BftOfttttta ITHttlfftl untt V&fB fffltttlla radaat 

•laatvada it rtf&fdm tbm ladaatta* at ianlt onrti* 
ttttnl# aff fete 1 innIi is aaaaap&iafMjal atfcfc hypaatilfita) 
(aamalMi aa* aidiM at3&)« ! % ha*a varltal 4Ltll Umi 



mU A* aa» ttaa wa thaatf* it dtaftraao* «• •* 



*i4 of aaaaaa aatta la aafrnca tr 1gim<ia» *ttnal1y tbla 
is ati ni*iaf1itii mm as thai* It taa mm 4aaatt at Saaftaf 
f ^baa ifalftlag a£f aaaanfaa ttilitj 1% 4toal4 fat aaatai ta ' 
vigil alta thai aa4taa aalfc* ^♦htngfi a* tha pf uaat that* i§ 
ralativaQjr littla (ft 1T« i muia ia atabUlty* It i* amaittal 

^JJA^p' ^Sp^A a^J^p^pMPflflpjpPJt^^p^ bA J|Xp9A)^M^9^p1 irfMpifc 4tfp} ip^pj^pjpJP J'djUfJt^JP 

aFv , w*p*^i^p/ ^^p? ajr^wwpw^p^papM *wpjiww^*w^paBj^pj *w ^m^f •^p^paa* aw^ipv ^^a> v^naa^^ 

feA }yOT)AaM#$ fifrfefft l^aa- l^tef^tfB*.a^La%JI^. l^WtakAaa 1 ateatdPtfeafe 

••■^w^p^p ^p^pj *^y^jp^p^ia^Bap^wp^par tv^^p^p ^P^a taaaavoap ^a^^p^p^M^p •■^•a^ip^j^w^ ^p^awaahaa ^p^p' 

rcimllf 1m Irtii a£ tte f tar J***oliilvLfliu A tsraMdorA lytfi 

bttft *offlte4 otA la 4*tirtl ant at potmcA ruantrMii f of 
puerility* lai mmI utit ni irai lum twos dMwiMdl 1* tiitti 

r 

Tba* iSliftfta) haft tuaai axandaad* T^ri ffi tfaaw taata&yaatf at 
that tida hisli payoanlaei w m mwf hai baan aatahliahaal ani 



ohaaM V »ant a# a pxeoadora rtdob i« raliahla tm 
•actvanaii* aoall aaawfci of T. P ovmlifahfda ia tatad a» tha 
gnd <rf tba Utrailoa vith hgrpoaa&ftte U nwt «i« «naat 
atd&tii lAkftali la /ornai in tha waatloiw iha gaoaajaaai 

U^CUSSIF|Efc>eflf3^Lut^ 
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■jpiifami of * lasgt aawtH *f tittnWfa orgsnla mf»rial 9 
psaaslfljr bummtiij&m* Utrtndat, stt«» fats tasa nsttd In 
Mm X i*tt pxfttig&tfttlon* Htm tot «f tht Stdlai nil ahotfU 
t toisl t this diifiowltjr. A% *»i*«nftf«ttsa of T fctio* ant 
par om* 3* ibjtaldabpds is 110% rtqulftd la awh apart* as 
to tB*ini1ais this ooflnlioatJLoiu tM# jpV flisw'lffl t to* ih* 
stfputai* ttol ths ffftj p -—"TttrflHtf *ftn sst istflf jpitrtH ai ami 
fUtrUloo* 3t tof* «tt§2s4 toflnitrffr «n «ha p s t daa s of 
wtriftifllM gy ra t ion* , as tiass ioadts to* nah risk of 

Jl^KfclJ^a^ *^^Ws^ J^K^^llUjjfcia^^^^s^a^J ^i^J ^^JflfiflMP^^ C^OJB^^^^iiOjJ *^jf8Wa^ ^(i ^^^^ JP^Hr^ 

mo* ispaity to ailHav ***** * *9*«f «* ***** IftAV 

^t^a* w^jj ^L^^ jp^^^fl^W^ ^*^^**5^ ^mflLs^tij*^*^ ^*^^^ 45^3sk5pa^fe^j ^iflu l^g^ 

dfaoolviA off Umi fllfea* la 331 and Twrnlnlf nf xl aft a 
ttifeallattft Iwig o ud bc&i ttth ait***- th* aretdiiitatioii 1a dona 

V^PVUWPPIV^ ^^PP ^^^^BppF^^^^ ^^^p ^p^^ ^^^P^^P^^pp^Wt^P ™PJ™t^ S^T^ ^^^■^^P^PtolF^P^^^^^'^^^^P ^^^^ ^^P»tW 

la th# told i*ta ssiA pB «nd la ths hsfc vita sUaftl* Hit 
Ijpilfiitt abitlm*! la tlth*** o*Mj» thai la* tittup la aoUl 
baaa attdpp* thana ottklltlttpv ^* y fiHU Hy fit^ tff ^Mi 
•OHtffMl td aa«l M ot*alap4 \kf tfai aatttada thai at* 
Ta^laMa» Ik Ja ramtwrr ta aaoiA ^aldailoa <wf tha 

^^^P ^aaf^PpjPVP^^^PPPP^IP ^W^R ^■Pjp *P^P ^P^^PPPTP^^P^^ ^^lSP ^rr^^^^ ^pi^spppwpp^a^r^^a^^^a^ ^^aw ^^^^^P 

totalltm* I ijriti inn t n tP <tu£sg thtss optMeUons* p tfart rfioo24 
to a stotat of oiltopa ma ow* tbs flit** «•&• ftofc* th« 
aHlaUda op««Uoa« XI 1m powlU« # towvpf^ th»i tto first 

ngifllnltiitgi «mm tho^ub MittaiBlax tht tiilitv lxntitya will 
p«p aliqpi>to at sterling «»toti»l Air asJdag ths ohlotids* 
this pslai is aair tolaj lsnrsstlsstal* lto s r fflta es of opors» 
tlssa isnolvw tstatlstrlBf tht colds f)naa Ua fllt«r otto 
to Up (aXtrliatiai i stotutt to hart 4sstj 

^-e e RET - ' 



pti s fUtef tstll 



Oflftftiirikifif of ft frafl&slufli oat Jftmttd i&lfttft tiirtrl m a 'Anoav 

Uoft4 lwft fttMpflftttft *t»ift& Aft pftft^dftd t&tb plpftft /ci* ooollng 
ftnl htftfclag* *h* ilitftip ittlrt 1a thftft 4LMgw4 oa ant fllfe>ft» 
tl4A MfvdUv§ ftftpl AfttAF ftlftftA pHWWtit ttft ftfptftft 1c l&ftiodmiftdl 

toft ft fftpftffttft {VftftftftPft ftft»Up ptftiftrtlftA ftf (AAA ftfeftftft 



ApftdLXftniiA %Mk fpfcft ImHpA pCtM^# «AJ?(pftA llpplifc^ftfclftft^ ^fc^ AilXftf 

ftfA IpftftlMNt 4|ftA 1&4fc ftftftftAt Hlft ftftfeft lft VAAMftd^ t taft jvAftfc* 

ultmlft <trift4 *n 4 tvwvlterc4 1a tte iijpftit* 1# thft tittiarlnpt* 

tlfpft WMttptL* 2ft SMf IHMft tttftMMMT lA tftA pti^ tft AM ft 

WW^HP ^F^^ppip^PPP^P' ^P^p ^^M^B^ ^p^WF ^^^^^^^^^■^^^^^p^^p ^^^qp ^^^^pp ^^^^ ^^VP^P 



flltftA MtftfiftJt £1aaf t h ftft 1a i Willi hi ft ftft tyftftf 1 OftkA* 3hlft 
*4UX bft thft ftMft If ft pftyjfjftftftiftt bftftftA Aft ft flitftteftllftfcft 



ft* fifciAsidft 1m dftftidftl Wffti A ftptaftftiftpt gift— dlftft am bft 

usftt lit ttils a wnlnftl I t#"n On dlMAtA* of ftHMlft frtfttft4 

flftftft 4&Aftft 1a ftftfc l«Wflft AMMpb Is ftfftllftblft ftftiilft^ ftft ft 
OAnlftftX ftilftptftA ^9 ^a ^Chft nftfttftftlty fty pammaaa 

jUtffftilftA aUUL ittffttVft 4ftAftA»&i6 ittffiftlftfttly ilium bftfl ttln 



W uftft ftftflU ArIIImI 4tftftft§ ?oftftibl|r tfa> vftft of ABdApfttft 
pNftfttpyftft wUH bidLftv thft IpftXtVftAM Ifid^ft oft frtttftdl diftdft 
wIlX bft 9& t %8 &0 dk ftftpftttUCQ/ if ttaft 4iftft <UtftVt«y 1ft noi 
lMrgft» 1te ftift pipWf ft^ mrtmlft ftltty atdttft 1ft oo4 
fftOftiMndftd^ XdLJftOftdLftMft tMUli ttHt^f Mkftft iflMriMtag l^rjn 

on thft aftthcni odT fttdLoiljHftllftii p to pu >ftd» If thft tfftnMfii^ 1ft 
audi In mill n tDi^ tb> balk o# tht pr#olpitat* t> 
txnaattmd off th» ^«or A t|i« maldu* en th» it iuxnM 

NUOLEAWNTORMATION 




r 



v 



took «ith*v to ooXvo«t wUOn mi* <ytilo# 

3ho total wtaot of tho oooootbo up to tho iiltoo w&% 
lo tottmoto4 bo bo too t^ULlooo* 3*j% ttf&ooXA bi a cm<Qo 

pfVrfdOi W hoftdlo tho OIOOtMtt* 

(3) %tihtii ?MU«r polWddo lo laoolobl* la 

aodUl lolirifjtfio Iff ff^flii ti^f ohloofcdo oonoitttootftoo lo not 



too hlgfe ?bto ISmI oni bo #111 ni to topofoto T ffeoo tho 
dooto>|jBMit# to bo oMom&ofot# ^ifn if In imi ftoiyg fft tho 



of o lovno oooonh of IfOty tNtoooioo docaqpooltlai of tho 
hjnhPOpMt powicWo toloo fdooo oo 1% lo odAMt to tho otUttoii* 



Ctooo<|uofttly tho Inn oooh bo tio4 up lo omo ktoi of o 
Moptox with iottitit| loottftogr fto* IWthoowBfo^ tho 
prtoipl t b t too ooot bo ooniof out lo tho ocAAjt Ando tho 

ftffiyl^m 400QNp0OOO 40 flPfltfllMfa UMlfO 10 OWBO fO&fclblJfttp of 
( tll^ tubOllttP XMMUtilli lO thft OftOOflflhtfOtAOO UMd tO HMOMO 

t frlff ntfthoi 10 oiHnHrtit aofi t fllol Ty 1a oQB4\suitloo utth tho 



•ttwttrd ^ft i rtffitfflt i O iptfuHl Itop pootllootdUn of norlto itop 
loofcoplp aaaljrolo* Sho oifttnotflii of thlo oothoi to tho 

•Hniiij w miriMtfUnrad ■artrwiilri Dm miop ohlootloo oh 
Dfpopgl lo tfcot tho owwfclio lo JJLttlznlA to llShov 



tot* «• la pttalU* tdtfc tte lo* mmo* of i***^ th« utM 
asp eoutoiwt&iy b« uatd* mat sfewli fca mute ta tht 
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(4) 'rifftllimU Writ i» ola—fori., ml wofot* 
?tf»oooojo pooiihlo* 3so ortho* <S«pend« tat <t* e*XiA41ity of 
tadaonfl ill «0OQi« o«*on*to f wbilo J two* tttoferiL, cud cbmdo* 
pBwlpiut* ao ^rdrwidM or oartoiwioo# 3fe tHo prooonoo of 



lara» aoooJifco of lam at l*n*t tttr»o or ftttr pr*aSpAt«4ieco) 



aU tho f« ^aithjorao, a ptooipit&tioo 1* tH&T It «i 
oaoU* ttlftoyoJOo tybotido it to bo obtoJnof* *a xmmUf 
ooo Olio aottal la ceojwatiaa idtfc thi coRftrlfOea* xhlotif 
bo o» »a»o io net aMoablo tfco sola bato uyo2o ahanioal 
operation*. Xf * i«7 ooatt oaoaat of iron !* groaar*, tfeto 
aa«ho4 lo ooo of tfco oaoioat* In foot, it nay bo aanUoooi 
hot* tboty if tit fapwlttao is tho tank woo* a*o loo* that* 
toUX fco ao pft&iltA iaMdvoi in pwUHng too tdnfc wtoh, ao 
any on* of IfcoaO nftthodo «LU bo oqpoUy o4aptabla« ?ott 
(totalis oo tfcio pcoooftwa a*o mtiabto In flortUttcoj 
L*horate»y roowroU &itoo« 

(5) -jffflltt Bfflfiffn * poootMo al«o?i»ti*o tatthot to 
Urn eoap&a* aoot«to an* laotato lo tfco oio of cuooido* Is 
thio pxoooduxo tfco potooo&m ajwd<ti to «SH04 to tho oo2ft» 
fctaa aada ali^tty aol* idih l*2U so cortrtafitoo io lo o arto * 
to bora* Aftoo 3MQ0O qjwdda hao beon a44a4 9 tha oolotlo* 
lo mmfeooUool wit* atoaonto and araamioo dttaooiloto io 
proai^iUttd* X90R| slato! ant limmttoi lo tho aad&aoo 
atatoo art hol4 19 ao «*npl«e iono* *Mo notfeo* modo * 
iiood £a«3. aero wok tat it motion** horo mo * pooaiMlUov 



of tht iioa hjtfvoxtdo ai» f*qpfti«4 to 'panftitattiv^j fonoo oi 




(») fifty fyhlh f «UM(ii tmm a nlxfaura 
of nitf*t«t %gr aoatmaiva «cti«oU0M «ilh uldifl*4 titer 
(6i la lapoj) w» «lt«m«t4v*2y 9 If Irm it 4 aajo* o»aUa&» 

«*tar*tot with 6V tytortilttlt aoi*** nhiofc iwvoft tho iimt* 

Mytr&raoo html *ltb tin pr*ftoiwilal aboovytiott of ins 
tni nftoln9L <n vtvioot ' nt^i if 1 tTI> tttflfc m ollloft 

difltdVMtagi it tbtfe Amp • pro fiwwu tial ibwtptiott^ th# 
ooSxmm ttttfc too dtwtlopid ^jiwrly toft a Im^i tw ti^i y oooibm* 

2flBtitofti ^MHVfNUUH Of iU Brill&tolfttfc flVfct& liBO OMI Imp 

ml* aitbai aarwa m a btata Har aalvtg* aptraUaa* A 
fafu o fr b«4 of tt» gyadt of Aabn&it* kucm «• 1*4 idll 
ia4aM tha donowkfaldbOB af T la ttai lloaoa Maocwoa a 
fttte* <tf UT*, 3m§ a artattaa mwtilnlrn 1 mm*. tAltaf 

OftOJ* pMOtfli ttlfUQ^I tllO Affepflito 0O&I1NI illtWMt ft flflftSl 

oooJotttiotim of loot U*a ID** qft lit** Iht wlootfty 
lfcoootHMil iitoiotio at obotifc 50 Mm f/tfift ftboootonfc* Iho 

oolwrtfcj^oo^ ohoH^ ^B0 ^ ^^ ^^(^ ^o^^ ooJWa^ ^JL^^^^ jjjppoo^kot^ ^feJ^Md JWJ^^^K^^ 
^o ^too Jflotrifc oooAly o2feofloffcodl 4000 ^ta&tta'VOylofl^ ^OWO 
««* «a *a* * a, m ♦ T *t «W* **• MM p i afttw lUUr 
m4 ocapltUly la tlila ftypt of *a«to f tha Ha* m ibldi 
la tfa§ «*tl«a Mtlwtor b«ln« dl^Utttf* >*• Dm not 1*4 
•aooa mpm&mm in tiia l*tor*to»y altfc thi» tjrpa of ataorbtni. 
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tfe* figures glwa above being booed an mrfe done at tht 
itetellurgical Labezaterr la Chicago am iittoatigatdUif 
the iaa axehane* toothed turn and efceeklai the Chleaej obeer* 
( vatleoe* 

(6) fifiMtlffli ymntoti* Refoelnft; agent* other than 



hypooolflto art available far eaavorltag tht ? preeena la 



the tank nub ta frithanouo> Xa oertieelera oae eaa iu tlMi 

^■^^■^pr ^^^e^^aa^ap "^^^a^apaaaar ^r^^a^a»^^aapjpia^^e^^Baaprpj| -^^^^p Jftr^^"^P ^^eap^p^^aapaapppp bbj Wv^Vf ^a^^^^^p ^^e^epj wajv 

soiltklfMl ttott nok tm 1mm i^tilitiWi thief 1* Vtmtt follaMeft 

by the uaual pll control greetfe tetiea* there aeon* to be at 
advantage of thi* fi»thed aver the oethoi outlined coder 
Me, 2* iiod la addttftea thaw la tht dieadv&ntage thai a 
lazge aaauat of holdup oooure la the ladtaetor* 3o«eve»fe far 

dllut* fffrTfM^ff of 7 ttAtpdsiliaC aopMQiattili amjax x b * of Ft* 

^app^j|aF^aa^P*^p^ aajaprpap^Bap ^apja^apBPBPjpT ^a^aa> ^ ^a* ^apjBp^^B^aPePJPPappaBr^pjp •^^^•jjj^j -^af^aneaaaaa* ^^aaaa^^ -^^a^aaaBr^^^a^ w^aar ^p*paj ^ ^aFaaa 

ouch a xednotor ooold be ueei 9 followed by hydrolytle steel* 
. pitatloa with 518 eeataal* 

2a all tha operation! <wtliaed above there im eoa* 
neeeaelty for tooting eolutjone and reatdtaea ndoroanAljtiemlly, 
If a litt2o 1 1* preaeut, adaeaa with largo aaante of ether 

1 

isaa* m aaald I'eiwiaanut eUetgolytleelly purifying aoluilono 
obtaiAed fnaa the waldoe** followed by either conocotreUoa 
by cfvaporatloa or» If too oomentretleo of t lo high enoapj 
direct application of epot-toet aathodo* For apet teet* t 
there la available tha natal fairriayanlde teat, a* well ae 
a nodber of otfcora 4*ich have boea wcbad on la *hia 
\ laboratory* tbo xaaeval of eneeee ealt before atidng the 

1 

spot teat could ba aoeaqpLiahed by the left«*tt&anftor» The 



AEtLREL 



KM 




various iwthada at&Uatd obova hava bean dlaemeaad la 
detail la the F.aOUUon Laboratory rijwta »d vaf tjx 'auea 
dieald b* ®ede to tfua for :jaUiode of i)raoedur«» 

Xa ttie report *a the al^&a ptaceaa Ot^ Outer hag 
daacvlbad toe available .aothcda chloxlnatioa of the 
cod^a* 2* oat* reaar&e apply to tba tttjlrarinaUon af the 
codde la the bate oyele* -dth the added pr©vl*ia« thai 
the** be na laae an* little holdnp of f inrlit*, tha 4*]eeJ» 
netiea piwtaie. tha freeee** rtddi rscoeaande ltaalf« la 
aooa oo&Jleattaa af tba vasor phae* flatbed, use ef 
Davie vaaator *lth poat&lve prisma* stale aid olaetvaataUUl 
pttaalpiteter at the outlet and la ceatwapjated here# 
!3aae*re» la now proeeading radcg tracer tachsiqufle to 
detei«djw *het t if t»y t loaa oooure wing tha Datft leeetor. 
She haideo la low, aaonating only to tha aaocnfc af aside 
required to fill tea tobe of tht sentlraeee ^-oaatar* Oerjag 
&fte bnUd»ea parted a aaall ?eaeW wi& be yaqidro** 
At *$alllbples a isae*6jtffc raaetor with total haldua at 
nbaut three fmndrad $r&at la la r*eeea*W K farther advaa* 
t<Hi» of fchia tjpt of a^dpaont la thai trftoefer at tha 
ohloriie to hattlae la aecovellefced simply aitli Httla 
ay na riate of loaa* ae the <-uil«t of tha chlcrinatioo tobe 
laada dlreetSgr late t£e w tattle, ivjwopi far ontgaeatflf 
tha product it ia oat r*worroandod that tha oa tarda! to 
radlatillad* /h> ma of *.ha liquid pteea roaotor ia at 
i)x*«ant <ilatdr.otl^ lsaa M^JOy ^gnwbd» tha ^xadoat aadf 
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ia the pentaehloride, T5, and thla haa to bo brekon down to 
T4 before opening a rotator* Adequate proiioioa for atlrrlng 
without Ion of T nsajt ba nnde* Than anat ba oonplate 
rotation of tha oharge* It alee appearc that a largo axoooa 
of T5 la noodad aa oatalyat, leading ta exeeealvo holdup* 
Dr. Irene and hla group at Brm Tfaliereity ara Ineeetlgating 
thla rotation aa a poaalbla bata ohloiinatian procedure* 
It ia poaalbla that by tha addition of » dating inpuritloa 
auoh M eulfar* eater* etc** la adnata taauata, tha root tor 
oan ba aada ta predaee only T% and thua out down lota during 
tha rotation aa T$* Thla point atlU haa ta ba infeetigated* 
Thoie la a p roce dur e whiah la boot oultod fran a ttandpolnt 
of eomanianaa for tha bota preoeee* Thla la tha ono btaod 
on tha dlroat rotation of liquid eolfur ohlorldo with any or 
all tubtlloy axldee. ICo T5 la foraaa tad tha rotation oooura 
at rooa prtaaurt at tha belling point o* aalfur chloride* 
Unfortunately tha rotation la olow and it ia not adviaod at 
tha prooont tint far tht produatlaa of tho ohlorldo* Tha 
product obtain d haa ta ba puriflod of aalfur tad aa haw" 
toeonpllehod thla la a variety of mgnu Cno any lnTtlraa 
tha extraction of oxeeee aalfur with an oxeeee of aalfur 
ohlorldo,, followed by carbon tetrachloride extraction and 
finally drying* Tha eeeond involvee aublinlng tha aulfur 
eaey fiea the 1% at a high teaperature in Taauonu Both 
thaaa operation* oin ba carried otA in a flhort tin and 
yield a pure mm&k praduot, Hewers r t it ia neoeeaary ta 




( 
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avoid loss In the subliming procedure and it Is risky to uso 
the procedure in which a large amount of valuable T4 la 
K C heated in vacue to remove sulfur « A breakage at this point 

would result in loss of a large quantity of beta feed. We 
have investigated a large number of other methods ?vhich 
offer possibilities for chlorination of the oxide* These 
are described in the Radiation Laboratory reports* Ifone of 
these need be mentioned here as they appear to be of no 
special significance for the beta process* An important 
phase of the chlorination is. the preparation of the oxide 
after its purification* Either TO** or TO3 can be used in 
the vapor phase procedure, but T0 0 is required in the liquid 
phase reaction as it is presently operated* If necessary* 
T 0 0 a or T0 0 can be redxiced easily with methane or hydrogen 
to T0 a . In the Davis reactor this would mean a preliminary 
treatment in a tube in aeries with the chlorination tube 
into which the freshly prepared T0 S would be fed from the 
reduction chamber* Any kind of oxide, so long as it is 
reasonably dry, is useful for vapor phase reaction, but the 
oxide used in the Kraus reactor needs special treatment* 
All these points have been discussed In the report on the 
alpha process. 

f. Salvage 

This is an extremely important phase of beta operations* 
It turns the beta operation from a semiquantitative system 
into a complete recovery scheme* Vie have to deal with several 
types of salvage operations *yj^^^g^^fr^Qrj® 

NUCLEAR 





( 
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aith aalutlana twry dlluta la all ottal oaaatltataata* 
lnoladlng T. This aaoart 1* tha itarlauatlt Am tha aiapara* 



tin atagt, la aaathar phaao af tha opa rati ana t aa am 
praaantaa idth aalnMana oaaaantratat la aatallla laparitlai 
aoofe as iron* ant dllata la fV Tha third tjrpa af loaidaa It 
aallA ant oarart all tha tangataa aaa aarhaa aaa argaata 
raaltfaaa iamlroa la awapaiatiaa fraa aaliaga aparatiana aa 



tha ptwlaua aalatiana* Wa haat a mrtatjr af aathaat aiallablt 
far handling thaaa eaoaa. Tha Art* la tha aarrlav proaaaa. 
IMa atthaa oapaoda aa tha e a prailp&tatioa af aiara ■aauutt 
or aaall aaaaata af f 9 «alng at aartltr aalaiaa or laathaaaa 
flaaxdfa la Mrtrf anl nil 1 aa ftla aaahad la raaaaaaa4o4 far 
althar tha fir at or aaaaaf tjpa af aalaaga aparatlaa* *ha 



taaaai aothoa larolvat alaatratyaia af tha aalntLaaa tad 
(_ t aaa r ary af * fraa tha alaatrolraot aalatiaav fcit aathaal 



It i ■■waaahiU lay tha aaaaaa tjpa af talaagt, iht thirl 

a 

oathaa lavalrat aaa af tha Aa fcor l ita loa amhmga raata* 
Ihla aatorlal* ahiali It a»14 at a aa4&aa aala af a palyaar 

atraaf abaarfcont far all aaltivalaat aatal lata* 1 poinding 

S ; 

iron, alohal* ehroaiaa, asd f» Iht ailvtlaa ta ba praaaaaaa 

■ 

It rm thraagh tha raala ant all attaint last axa raaaaai 



at laag at tha aalatiaa It not too aaloV Dataila of? thlt 
prooadura ara to bo dlaouataa la a aapiratt raport, Iht 
fourth aathoA It tha athar axtraatloa roforrot tt ia< a provlaaa 
aaatlaa* A oaoMaatlaa of amy or all of thaaa arthata it oar- 

* ' ■ /K- 

tainlr aoaqnata for aajr of tha attaatiant which nay arlaa la 
talraga. UNCUSSIFIEa^^^^^D 
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Hit major partial or tfca bata ayal* raqtdrtag fapvsaaaaliif 
Is Mlfifi la ths aiaparatoy aantaaata* If it is daaidaa 
ta raafsl* thi* teak to tha task oa* ( ataii appaaiw 



naaaibla)* tha balk of 1ha aalxaaa MmMag aaaaaa to crtoa. 



with th§ l^nthaoaai flifctrlrtLi onntei» ((hup rwiHi about 
0*09 ta 04 giaaa/*tta» af tha laathaaaa aa]*,) *» ftaarita 

MMHBtiUdMI t# MdHl pMadUUpft TWN&fVtf fcjf th# 

Mabi»llt# tTfir^iffigtr Mi tlM to vmI at t Mf p*£at is 
miftrwfli t* ttai MfffiMP xMaatfcara* All that 1* vaatfLrtt 

la ta faa tha aalatlaa/ thravfta iaa cnhMiMfk alaaaitfiaa: ta# 



afUr aiava taiia tha* vTteti pmw>> A baa 



^DJ^JL a^Mpajpbaap^ ta(p jf^pa^p* dpaij^ aj^^j tbjpa^i ia^at^p i)a ^i^im^^^wjp 1 

4jg mw ttaa ^tamta ta haadtta Ite baia mIiui fb# Ifciii 
paa^t^ata^dLaa^ a^aadp^jMB^ata^j Uta a^SSata^Laat i^P 4MK§^(^pdijrita(^^ ab W^Q^&ip^P 

* 

iJBtaa^aaOl^i ^aiit^^ta a^ aYaft3L3L cjp^aaa^t^^kjj^ ^psaf aaftaaa(tia^i^^4Mi ^^^^^ ^^J^^^^p^^ 

lha aXaaiaV aafl a li oanlala a af f l ai iBB T t» Mini 1% paaaHfla 
ta r*m»i tfta T bp a ttfai ^ttftt r wi Miinh— Urt pn et^ 

cqrol* mm add** at oaniaf« Hi f «•% It al^bi b§ adm>» 
tasMot ta ytduoa af fl oinojr la Uia nate btta optvationa 
an4 tora tht aalvaga optraftta lata mvalr a aaaonaVataea 

will aataraiaa asaatiy haw tla> aalvaga paaaadara* ahooU ba 



wrkad ia. 



Of 



uNCLASSIFIEP^CjffmOUt'D 

NUCtSff^TORMAT^ 

- n n 



1ho oal£4 yoo&hM onoottibtrod bom and thorn- in thn 
tote mmoa will nob la all llbollbood ooatadta olnniflaaab 
(sortition of T» lb io oa ^ o ot o o; tho% tuMit opomtlofln 
bf ono on too goon mmty%\m\ obtonntn «iXl bo onoqentn to 
hoodOn this pftftoo of oolvtoo, Hit ontofJol mm% often 

OOOOOntOHHl hOM will bO IflNnMbO fO Mi 1 taOM* OHtOU ObO* 

X% iAIX bt wwtiway t» p*a*Md«» mi a* *» «ftty 
vttidl th§ *oh nintiftnliig f 1* btvu^ti late tftlstlflB Audi 

JM^dfcJi^l ^^lj(p^^^fe3bj^ ^tup^ ^BJalsit ^J^^3L^^(i ^h^P ^^^^^jp^J^fc^^i^ i^^WJH 

poooipltoton oat wprttitpHnilawi tfo otbjiot b> tho tn* 
uomfol yooonbiwo thooo ottlinoi ion tho otopamtor 
ooateootn* Hi fmrd II wooln oppooo thmt thn ou«£o» 



t oob ni ojoo oaA olooteoljrtit aloongo will bmdQLo tit* bttiUl of 
OiXvogO ojUn tho inJMOJotiinon on • ilMl itjtnn> up in tXL 

oolgtiono ohto* boon almoin •••» ginno o aoo: fcr talwan *jr 
ono o* th» othoo of tt» t*tbodo dooofibod. 

At ail tint* it will bo dooSroblo tn htm worn notion 
of tho oooont of anttoial in pnoooon, thdUl roqaiioo aooofotn 
dotentooUom of tho f ooatiin f*m tin olpfco t*o # ihttn will 

bote oyoXt «hi«H Hll m4ty ii Iwp—iUo to obooft on whotbo* 
smy •booludo lont In oosuffintt. Qmi bun tte% oan bn dono 
in in anin thn onlifn oyolo n oloto4 o/«ton idtn mibini 




loovlag tho plant mill ill* oolvago <tmw hot oootrtolaoA 
that Mfli bolai throw ojmy» "J* torn floo mb oi « rto ot o o 



ia thia iQport OttLoh oophoatoos tttirtntt ktl^Tr < fto 
ostlaofta how aaoa this Midas *1& bo it oqpdtthfiqo* Xa 



tho t torn alpho* at sort thta 9 9 1 pot oost or taa doily 
oatpoa «11 bo btl4 book btooooo of tho ••lability of the 

■■loop fata tat alpha otott lo oba«a i pot «oot of <aa oi*oa» 
la tho aloha you ia fas oa tho bota aoofciooa ooa ooososaoa* 

^^BP ^^^^^^r ^^^Wi^^a^a^^^^ar ^^^^ff ^^^^^a* ^s^^a^^^ ^^^^pt* ^^w^^^^ ^^^^ ^p^sot ^^^^a^^^^a^P^s^ss^^p^Bt • ^^^at ^^^^^^a^^^sT^SF^a-^a^^^^^aa^^w 

la X % 10 «^ c# 3 put <mhI# Hat ht3A9 la tte btf* Mftiln— 
vl3X wi twtVMft 5 tWal 30 ptof <m% of ttat dfilSy pMMMNHNMl 
6attMxlil# Hat# tHtfill t$9 tits flatia fihtnf ^rl f ^l4 w f» 
9Mfc d# thitf if VMm+rtd t& Istarailai vlik thai nafd w tutu 

Tat obsotsai bolsos ia taa mMit ooopoaiaoa aajaoatt la 
as aoot t&aa tat otatoata of oat 8 bottlo ( U*» oat pooa*% 



.- Jr r-* f*-- «f V*-*.-- ■ 



0*2 oup ouitv of th# dotUr flfCMMaU Haalstaft 1m tlw iiijiiti 

«a* <Uto* wdt is f»«li<lblo (looo tbaa Mr* of lotpttotot 
htXdup), a» lctft dateiltotfton rwotoy *1H i»qply« * 
btlittip *f Abdul 3/1 1# X peroi* !Wt* ti tht OMt- Ulatly 

* 

Za «tf OMM ait b# ##WI thftt tte thfWtlttl OTttLt ^all 



ootttiibut* Yoiy tttUa ta taa totol bota holdop *&ch la 
tiaoouotosod* notnly boowioo of tho Xoa pwoooo foototla tho 
bota ooohinot) forty pomAa of bott fooi »ro roquiro* ia 




*Ujr tAtmOatSm to miniai* mix s«wfe«ti«i of t»u **** 
«rf t thif no m them U» to Aw poovte otftiw idtt to 

T 
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